-No. 


5 " 
4) 





uilt 


tion 


y ELECTRICAL RE ~— W 


AN ILLUSTRATED WEEKLY JOURNAL OF SCIENTIFIC AND ELECTRICAL PROGRESS. 











32 No. 15. } 
WEEKLY ) 


NEW YORK, 


WEDNESDAY, 


APRIL 13, 1898. 





1898 


Copy! right, 1 


by ELecTRICAL REVIEW PUBLISHING 


Company, Times Building, 


41 Park Row, New York. 





Entered at the Post Office, 





VIEWS, NEWS AND INTERVIEWS. 
‘That’s a lovely kind of a paper 

you run, ” sarcastically observed a rep- 

resentative of a prominent electrical 

manufacturing company to an ELEc- 

REVIEW man. 

What especially pleases 


TRICAL 
‘¢ Exactly. 

you?” 

" «Great Don’t we pay the 
REVIEW a whole lot of money every 


' 
guns. 


for advertising ?* 


year 

“Dunno.” 

‘Well. the manager tells me he 
does, anyway. I know we’re carrying 
an advertisement in your paper now, 
and why should the REVIEW go and 
i er a sale for me i 

“Dunno.” 
‘Don’t know? Why, ding it all, 


what do you suppose I’m hot about ?” 

‘Dunno.” 

‘Well, I'm hot about this. I was 
up here in New York State a few 
and the first man I saw in 
the was a station 
manager. I had talked to him for 
half an hour about the merits of my 
showed where he 
could save a lot of and had 
my hand ready to write an order for 
Then, b’gosh, in comes 
two feet and 


days ago, 


morning central 


apparatus, him 


money, 


him to sign. 


a little office boy about 


a half high, bringing the mai]. This 
manager fellow immediately stops 
talking to me, runs over his mail, 
pushes aside the letters and other 
stuff, singles out a paper, rips the 
wrapper and begins to read the 
ELEcTRICAL Review! Then he tells 
me he’s busy and to come and see 
him again. Gee whiz! I’m hot, and 
you've lost me a good sale. What 


” 


are you going to do about it ? 
Sure it was the REVIEW 
the man was reading ?” 

‘Sure? Why, don’t I read it my- 
self? Think I don’t know that yel- 


low cover ?” 


‘Dunno. 


“Dunno. Anyway, you’re certain 


there’s at 


least one central station 
manager reads the REVIEW, aren’t 
you?” 
“Sure! Why, —— ——!” 


Good morning.” 


‘é ’ 


As the result of a conference be- 


tween M. Thebeau, First Secretary 


of the French Embassy, and Assistant 
Secretary Day, the United States 
and France will jointly maintain a 
cable line to St. Thomas in the 
Danish West Indies. It will be of 
great service to the United States in 
the event of war with Spain. 


Sixteen thousand dollars is said to 
be the record price paid for a cable- 
gram, that price having been paid for 


a message sent by Mr. Ilenniker 


tried to fan it out, and in her exertion 
struck it, and it broke. She suc- 
ceeded. 


Senator Wetmore presented to the 
Senate last week a report from the 
Librarian of Congress to the effect 
that Mrs. Gertrude M. Hubbard, 
widow of Gardiner Green Hubbard, 
the well known telephone man, has 
presented her late husband’s magnifi- 


cent collection of etchings and en- 





INTERIOR VIEW IN A BUFFALO, 
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RESIDENCE, SHOWING ELECTRICAL 


DECORATIONS AND EFFECTS. 


Heaton to Australia in behalf of the 
British Parliament. Reuter’s 
of the murderer Deeming’s trial, 4,000 
cost $8,000. An 1800-word 
dispatch from Londen to Argentina 
cost $7,500. The most expensive 
private message so far is that sent by 
the King of Italy to the Duke of 
Abruzzi at Rio Janeiro, informing 
him of the death of his father, the 
late Duke of Aosta, which cost 
$2,670. 


account 


words, 





At the Sussex County Teachers’ 
Institute, held in Milford, Del., re- 
cently, a lady teacher boarding at the 
Windsor Hotel tried to blow out the 
electric light. Being unable to blow 
it out, she wrapped askirt around it, 
but the skirt%would not stay, so she 


gravings to the American people, to 
be preserved in the Library of 
Congress. The Hubbard collection 
represents the finest productions of 
the modern schools of art, and, when 
taken in connection with the large 
number already in the Library under 
the operation of the copyright law, 
will make the Library gallery one of 


the largest and most representative in 
the world. Mrs. Hubbard also pro- 


vides a fund of $20,000, the interest 
of which will be devoted to the in- 
crease of the collection. 

Prof. Luigi Lombardi has been 
appointed professor of technical phys- 
ics at the Industrial Museum of 
Turin to fill the chair which was left 
vacant by the death of Prof. Cialileo 
Ferraris. 
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DOMESTIC ELECTRICITY. 
AN INTERESTING INSTALLATION IN A 


BUFFALO RESIDENCE, 


An electrical gem has just been 
completed by Frank C. Perkins, elec- 


trical engineer, at 655 Prospect ave- 


nue, Buffalo, N. Y., to show what 
can be done in fitting complete a 


modern house with electrical appli- 
Most of use in 
various modern houses, 
been embodied in a single residence. 

Arriving home in the evening, 
stepping on a floor tread on the top 
step of the veranda lights the incan- 
descent lamps on the veranda and the 
On passing into the vesti- 


ances. these are in 


but have not 


vestibule. 
bule and closing the door the lights 
are automatically turned out and the 
lights are lit on the first landing. In 
the oak panel work a secret door is 
and switches there will light 
any room upstairs before reaching it; 
the hall, attic or any 
chamber brilliantly 
Callers speak - 


opened 


bath-room, 
will be found 
lighted on reaching it. 
the front door 
room, nursery or other rooms may be 
admitted by button, the 
front door opening automatically. 

The old-style 
replaced by a new method, and if any 
door or window is forced open the 
electric lights on the veranda and in 
the vestibule are immediately lighted 
and the usual bell alarm given in the 
kitchen. 

The temperature of the whole house 
is electrically controlled to 60 degrees, 
rooms are separately 


ing from to sewing- 


pressing a 


burglaralarms ale 


while the lower 


controlled to 70 degrees, and once 


setting in the Fall, 
distributed throughout the year. 


the heat is evenly 


Electric wires are provided for 
charging an electric carriage, which 


passes down an inclined cement pave- 


ment into the basement. The barn 
is thus done away with. ‘The carriage 


may be charged while you are sleeping 
or eating your dinner. 

Electric wires, plugs and switches 
are provided for electric heaters, elec- 
tric cooking apparatus in the kitchen 
and electric knife sharpener and 
coffee grinder. In the dining-room 
the coffee or tea is kept warm on the 
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sideboard by the electric heater, while 
in the parlor dainty bits may be 
cooked on the electric chafing-dish. 

The lighting effects in this house 
are novel and interesting. No chan- 
deliers are to be found in reception 
hall, parlor or dining-room. The 
electric lighting is accomplished by 
electric-ground glass globes in the 
side walls and ceilings, back of 
panels of chipped and opal glass 
shedding a soft, subdued light about 
the rooms with none of the fixtures 
of the past. 

A choke coil constructed on the 
plan of the theater dimmers allows 
the voltage of the alternating current 
furnished by the Buffalo General 
Electric Company to be varied at 
will, increasing or decreasing the 
brilliancy of the lamps. 

Every 10 lamps of 16-candle-power 
are equivalent to one horse-power of 
energy: 95 per cent of this energy is 
heat and five per cent light, and by 
placing these lamps in hot-air con- 
ductor pipes back of the glass panels 
referred to, the heat is conducted to 
registers on the first or second floor 
as desired. Lither natural gas or 
electricity may be used for lighting 
or cooking, as both are provided. 

In the bath-room the electric shav- 
ing cup is at hand, and an instantane- 
ous heater gives hot water us long as 
the spigot 1s left open, so that once 
emptying the tank does not leave 
other members of the family with 
cold water. 

In the sewing-room a switch and 
plug is provided for the operation of 
a sewing-machine by motor controlled 
by the foot, while in the den the 
electric cigar lighter is in a conven- 
ient position. 

The sleeping-rooms are provided 
with the usual calls, electric lights 
controlled from within the room or 
below, as desired, while the electric 
curling-iron heater is within reach 
on the bureau. 

The laundry is wired for electrically 
heated irons, which are always main- 
tained at the desired temperature 
without waiting to be reheated. 

The,sideboard, mantels and grilles 
are studded with 10-candle-power 
sround-glass globes, which shed a 
soft, mellow light and give a very 
pleasing effect. 

=: 2 
The Electrical Exposition. 

The Electrical Exposition will be 
held at Madison Square Garden, New 
York city, from May 2 to May 31, in- 
clusive, a splendid list of exhibitors 
having been secured. Even should 
complications with Spain arise, the 
holding of the exposition will not be 
interfered with in any way. 

Simicesiligillipiaamnnnes 

Mr. Eugene F. Phillips, president 
of the American Electrical Works, 
Providence, R. I., was a New York 
visitor last week. No one in the elee- 
trical field numbers more friends than 
Mr. Puillips, and no one is busier at 
the present time filling orders for the 
fine product of his factories. 
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TOLD IN 


Since 


THE DYNAS10-ROOM--IX. 
Ned had taken 


Bert’s place as dynamo tender at the 


Fairbairn 


Centerville station, it seemed as if 
things had never run so smoothly. 


Ned 


always discovering litt 


seemed to have a faculty of 


le faults or de- 


fects before they became dangerous, 
and thereby often prevented serious 
commutator 


damage. A sparking 


could not be found in the station. 
the are 
edo of the 


brushes showed just the faintest fringe 


excepting, of course, those of 


machines, where the 


of the greenish- blue sparks indicative 


of a well-cared-for machine. Ned 
had also designed several time and 
labor-saving devices which, unlike 


Bert’s sometimes visionary schemes, 
were extremely practical and useful. 
One of these devices consisted of an 
automatic ground detector, whereby 
each circuit would instantly announce 
the fact of its being grounded. It 
consisted of half a dozen open-circuit 
wound to 


batteries, a vibrating bell 


about 150 ohms, and as many single- 


point switches as there were circuits. 
The bell and switches were mounted 
on a neat board, fastened on the wall 
switehboard. To 


near the main 


piece ol 


each switch button a 
flexible cord with plug was attached, 
all the 


heing connected together by a 


switches 


the other sides o 
wire 
which led to the bell and from there 
cells of 
permanently to the ground. In the 


through the six battery 


morning, before leaving the station 
each circuit was disconnected from 
the machines and one of the test 


plugs inserted in one side of the ar 
as well as incandescent circuits. As 
long as each line remained clear no 
hell 


coils, but as soon as any circuit became 


current would flow through the 


crossed or crounded, even by i wire 
of comparatively high resistance, the 
bell would announce the fact bv its 
ringing. Since Dettmer was engaged 
to act as watchman during the day. 
it happened on several occasions that 
a ground was discovered some ho 

before it would have been known 


under the old practice of testing with 
the magnets just before starting. All 
these things were very much appreci- 


ated by Mr. looked 


upon Ned as a valuable acquisition to 


Evans, and he 


his force ot employs Ss The are light- 
ing business of the company had been 
increasing steadily, owing to general 
revival of business, and when the City 


Council ordered some forty additional 


street lights, uw rearrangement of the 
cirecults became necessary. 
‘IT think it would bea cood plan 


to cut two cireuits together and the 


REVIEW 


run two machines in series, as long as 


one of the new circuits will not be 
fully loaded for some time,” said Jim, 
one afternoon, when the subject was 
being discussed between himself and 
Ned. 

<T en, 


plan, and is often resorted to where 


that is a very convenient 


two or more cireuits are not each 
loaded sufficiently for any one ma- 
chine,” replied Ned. ‘* But | 


often found much difficulty in run- 


have 


ning the machines in series when they 
are of the open-coil type.” 

‘* Why, I never heard of any par- 
ticular difficulty over in Queen City, 
where they run two or three machines 
in series right along.” 

“You'll probably tind that those 
dynamos have a closed-coil armature, 
in which case no trouble is experi- 
enced by proper adjustment. But, as 
I said, you take the open-coil type and 
the machines will flash, caused by 
and I have 
known the current to vary from one 


the regulator * pumping,’ 


to two amperes above and_ below 
normal.” 

‘* Then there must be some scheme 
trouble,” replied 


Jim, ** because I am almost sure that 


to overcome the 


over at Queen City they are running 
Thomson—Houston machines.” 

‘It is just possible that you are 
right,” spoke Ned, ‘* because it is not 
impossible by any means. I have 
tried several schemes, and am sure | 
could make one of them work here.” 

**T wish you would tell me about 
them. so that I won’t be so all-fired 
green if the question ever comes up.” 

ity Why, Ill be glad to,” said Ned. 
‘*In the first place, I found that by 
running one of the machines from 
50 to 75 revolutions faster, most of the 
trouble was avoided. This was with 
two Thomson—Houston machines. | 
had the same results with Brush and 
Schuyler dynamos. The rationale of 
this is- - 

** Hold on there, Ned, what in 
thunder is rationawl, or whatever you 
eall it ?” 

** Hla, ha, excuse me. Jim, it merely 
means the reason or explanation of 
anything.” 

Oh, I see,” said Jim; ** well, go 
ahead with your rationawl story. I 
think I ean follow you.” 

‘Well, as I was saying, the reason 
is that, since these machines have so 
few coils in the armature, they do 
not furnish what one would call an 
absolutely ‘straight’ current. but 
rather a series of impulses, following 
each other so rapidly as to be prac- 
tically continuous. But when run- 
ning in series and at the same rate of 
speed, they will get in step and break 
apart (like two alternators running 
m the synchronizing lamp), again 
causing the pumping. Now by run- 
ning one machine a trifle faster, they 
lo not get together for a long enough 
time to cause trouble.” 





(To be continued.) 
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SPEED GOVERNIIENT IN WATER. 
POWER PLANTS. 


READ BEFORE THE FRANKLIN 
TUTE, PHILADELPHIA, 
14, 1897, BY MARK A. 


INSTI- 
DECEMBER 
REPLOGLE, 


(Continued from page 215.) 

The fourth element to be consid- 
the source of all 
energy or power that can be had from 
water. Its effect can be considered 
as a constant in reasoning about 
power-getting. Of course, it is varia. 
ble within certain limits. A square 
inch of opening at the bottom of g 
vertical column of water will allow 
gravity in a given time to generate g 
number of foot pounds of power, and 
in direct ratio to its height. This 
power is absorbed in giving velocity 
to a stream of water an inch square 
and spouting a number of feet per 
second. Gravity has established an 
equilibrium in giving this velocity to 
the water. If the opening were in. 
creased the power generated would 
increase in like ratio. It is the duty 
of the turbine wheel to reduce the 
velocity of this water as nearly as 
possible to zero without changing its 
own speed. In so doing the power is 
transferred to the wheel shaft, where 
it can be carried to other points, 
With the exception of the small 
amount of power that is required to 
give a slow, downward movement to 
this vertical column of water, it can 
be said that the full effect of gravity 
is represented at the gate opening. 
Also, as soon as the opening is in- 
creased or diminished, there is practi- 
cally the same increase or diminution 
in the amount of power represented 
by the volume aud velocity of the 
water. 

Again, if this column of water was 
extended in a horizontal direction 
from the top of the vertical column 
and the whole encased in a closed pipe 
or trunk, it can readily be seen that, 
when gravity operates on one square 
inch at the foot of the vertical col- 
umn, it must put in motion the hori- 
zontal mass of water at the same time 
that it does the vertical mass. It is 
plain then that, while gravity has 
begun active operation as soon as the 
opening is made, its full effects. will 
not be represented at the opening or 
wheel until the whole mass has been 
supplied with enough kinetic energy to 
give the necessary motion for the full 
spouting velocity at the gate opening. 
It is apparent that, while gravity is 
limited in the amount of power it can 
supply in a given time, it can be, and 
often is, further limited in its time of 
supplying power for governing pur- 
poses by the use of long pipes. 

Considering the facts, that a change 
of load must be made before a gov- 


ered is gravity, 


ernor can begin operating, that it re- 
quires time for a governor to perform 
its operation, that torsional and lost- 
motion effects are found in all gate 
riggings, that gravity must have time 
to do its work and may further be 
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obstructed by injudicious flume con- 
struction, and that the wheel is 
limited to a certain opening and need 
not necessarily run in the ratio of the 
amount of water passing through it, 
it follows that absolute speed can not 
be obtained in water-powers under 
heavy changes in load, as a change in 
load must necessarily change the 
speed before it is possible for gravity 
to furnish an increase in the supply 
of power. If there were no other 
factors government would be an im- 
possibility, as a change of 50 per cent 
in load would instantly cause a 


change of 50 per cent in speed. 
But there are other factors, and, 
be it said to the credit of the 


creat engineers who designed Amer- 
ica’s greatest water-power plant, these 
other factors were clearly understood, 


intelligently calculated and _ incor- 
porated into its construction. They 


are visibly stamped in every part of 
its make-up. (Plate 2.) The first 
notable element is the size of the 
power units, 5,000 horse-power each. 
The second is the capacity of each 
unit for a storage of kinetic energy. 
[It is absolutely necessary to have an 
accumulation of energy in reserve to 
tide over sudden fluctuations in load 
until gravity can make proper com- 
pensation. ‘he designers of the 
sreat Niagara plant first determined 
the degree of government necessary 
or desirable, and from this as a basis 
the plant was constructed. The re- 
sults show that the speed government 
is well within the limits for which 
the units of power were designed. It 
is evident that there is a great ac- 
cumulation of energy in reserve when 
an instantaneous change in load of 
1,000 horse-power causes only two 
per cent variation in speed, especially 
when the conditions are such that it 
requires about three seconds of time 
for gravity to increase the power 
supply to this amount. 

There are several methods by which 
a reserve storage capacity can be 
maintained,but the one used at Niag- 
ara seems to be the simplest and 
most reliable. It certainly is the 
cheapest, being also purely mechani- 
cal. Reference is now being made to 
the balance-wheel or momentum ef- 
feots of the revolving parts. It will 
be remembered that the armature, 
which is usually the lightest portion 
of a dynamo, is stationary in the 
Niagara Falls plant, while the field 
magnets, supported by an immense 
steel band, are the moving parts. It 
is also noticeable that the great shafts 
reaching downward to the turbines 
are of large diameter, being great 
tubes. This is for the purpose of 
giving high velocity to as much of 
the material as possibie. A certain 
capacity for stored energy was neces- 
sary for good government, and it is 
safe to say that if this could not have 
been reached with the present weights 
and velocities of parts, more would 
have been added in the form of act- 
ual balance-wheels. 

Plate 3 will serve to make clear the 
effects of power storage in the gov- 
ernment of a water-power unit. 

In Fig. 1 let « represent the power 
supply, 2 the water-wheel gate, w the 
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wheel, « the turbine power, d the 
power storage, e the means of chang- 
ing the load, and f the dynamos’ 
power. It will be noticed that full 
750 horse-power can be dropped off 
instantly by closing means ¢. The 
governor must operate at 4, and it 1s 
safe to say that it oan not be in 
active operation before one second 





Tunnel 


Fie. 2.—'‘ SPEED GOVERNMENT IN WATER-POWER PLANTS.’ 


has elapsed. Note the condition at 
the end of the first second after the 
750 horse-power was dropped. When 
e was closed there was only one outlet 
for the power generated at w, and 
that was to increase stored energy d 
to dotted line f’ during the second. 
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5 the water-wheel gate, W the wheel, 
C the turbine power, D the power 
storage, E the means of changing the 
load, and F the dynamos’ power. 


Please note that all the conditions are 
the same, except that there is 15,000 
horse-power of stored energy in Fig. 2, 
while there is only 375 horse-power 
in Fig. 1. 






ra Fall; 


ower 
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If E is closed, 750 horse-power will 
be dropped off, and finds a place at 
F’, increasing the volume of D five 
per cent, hence will theoretically in- 
crease the speed of power unit about 
two and one-half per cent by the end 
of the first second. 


This is also 





_Diagram for Showing the Effect — 

















Fig, 3. 





This increase will theoretically raise 
the speed of the whole plant 100 per 
cent. If it were not for some other 
principles that step m this would be 
the actual speed at the end of the first 
second. In like manner, if the plant 
was running empty at normal speed, 
and 750 horse-power of load were 
addded instantly, the plant would 
theoretically be standing still at the 
middle of the first second. Here also 
other principles step in and change 
this result somewhat. 

In Fig. 2 let A be the power supply, 


““SpreD GOVERNMENT IN WATER-POWER PLANTs.” 


lessened somewhat by the same prin- 
ciples that affect Fig. 1. 

It can readily be seen that here is 
a means of preventing extreme 
changes in speed until gravity can 
perform its part of the work. Note 
the conditions in Fig. 2 if running at 
speed and a load of 750 horse-power 
were added. If the load were sud- 
denly added it must be carried from 
the reserve power at D, using five per 
cent of it during the first second, 
hence reducing the speed about two 
and one-half per cent theoretically. 
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It can readily be seen that the speed 
will continue to drop until balanced 
by new power generated at W after 
the governor has opened gate B. It 
can now easily be seen that D in any 
power plant can be increased until 
full change in load can be made with 
very narrow fluctuations in speed. 
In other words, every foot-pound of 
power or change in load can be in- 
telligently provided for in the con- 
struction of a power plant, and varia- 
tions in speed can be calculated for 
any change in load if the other con- 
ditions are known. 


TABLE 1. 
POWER STORAGE OF SOME WELL 
KNOWN PLANTS. 


Name 


to Power 


Units of 
Horse- Power. 
Power Storage 

Capacity in 
Horse-Power for 
One Second 
Storage. 


Ratio of Power 





Niagara Falls Power Com 
pany..... ones ves 
Sacramento Light and Power 
Company.......... ooee| 1,000 
San Joaquin Electric Com 
pany — 450 
Portiand General Electric 
Company ..... 600 
Niagara Falls Paper Com 
DEe-ss+cceccesss séesece 1,200 400 


5,000 | 50,000 


" 


1to 10 
§,000 | 1to8 


9,000 | 1 to 20 


3,000 | 1to5 


1 to 4 


Table 2 will serve to give an idea 
how the power units of plants differ 
in the ratio of their power to their 
power storage. It is safe to say that 
if the other conditions were equal the 
possible government in their speeds 
would show equally as great a dif- 
ference. Space forbids any further 
comment, except that each plant is 
desirous of good government. 


TABLE 2. 


APPROXIMATE LENGTH OF FEED PIPES 
IN EXISTING PLANTS. 


Place. Head Pipe. 
Ithaca 94 600 
Great Falls............ i 4 400 
Spokane ........seeceeeees 60 600 
Brantford......... 30 210’ 
PE. »ecse0e 1,410 3,800 


Niagara Falls..... cove 1D 200 

Ithaca Pipe contains 737,500, MV?=11,800,000= 338 
horse-power of kinetic energy in pipe. 

Table 2 is intended to show the 
horizontal lengths of feeder pipes of 
some of the existing electric water- 
power plants. 

It is unnecessary to go into the 
details of the calculations, but the 
purpose is to show the possible effects 
of momentum if the water-flow was 
stopped as quickly as an electric load 
is sometimes dropped. Taking the 
first in the list, that of the Ithaca 
Street Railway Company, it is found 
that the pipe holds 737,500 pounds 
of water. Assuming that this column 
has a maximum velocity of four feet 
per second at full load, there will be 
a pressure of 11,800,000 pounds, or 
over 4,000 pounds per square inch at 
the water-wheel end of the pipe if 
the gates were closed as quickly as 
the load is dropped off. Since the 
static pressure is less than 50 pounds 
per square inch, and only a reasonable 
factor of safety provided, it is evident 
that a serious wreck would be the re- 
sult of such a quick closing of gates. 
Yet such is necessary, theoretically, 
if even speed is desired. 

(To be continued.) 
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THE REGULATION AND PROTECTION 
OF THE ELECTRIC MOTOR. 


READ BEFORE THE CHICAGO ELEC- 
TRICAL ASSOCIATION, APRIL 1, 
1898, BY HARRY H,. CUTLER. 


Electric transmission of power is 
fast becoming recognized as capable 
of almost universal application to all 
kinds of machinery. Searcely a 
meeting of manufacturers, trade as- 
sociations or engineering societies 
takes place where something of a fa- 
vorable nature is not said about this 
rapidly growing and important indus- 
try. It can be truthfully stated, 
however, that the public is only just 
beginning to recognize the adapta- 
bility of the electric motor and that 
an enormous demand awaits it in the 
near future. 

The introduction of the electric 
motor into general use has not been 
as rapid as is generally supposed. 
Seventeen years ago the writer took 
for the subject of his graduation 
thesis, ‘‘ The Losses in the Trans- 
mission of Power by Means of Shaft- 
ing and Belts.” The results obtained 
were exceedingly interesting, and it 
might not be out of place here to 
mention some of them. 

It was found that five-sixths of the 
power consumed by the engine was 
absorbed in the belts and shafting of 
the machine shop, and the very best 
result obtained with every machine 
in the shop running full, something 
which never occurs in practice, was 
an efficiency of about 30 per cent. 
The following deductions were then 
made from these results. 

Attention is called to the saving 
which would ensue if power could be 
produced at each machine by means 
of a miniature steam engine or elec- 
trical machine, as illustrated by the 


low efficiency obtained in these experi- 
ments; the power to be transmitted by 
pipes in the form of superheated 
steam, or by wires conveying acurrent 
of electricity, instead of the present 
system of cumbersome and expensive 
shafts and pulleys. It has been 
known then for at least 17 years, and 
undoubtedly a great deal longer, that 
transmitting power by means of belts 
and shafting was expensive and un- 
economical, and a remedy was pointed 
out at that time which is just being 
recognized to-day as good practice, 
and yet it is safe to say that nine- 
tenths of our mills and factories are 
still wasting unnecessarily enormous 
amounts of money by clinging to this 
antiquated practice of belt transmis- 
sion. This is what is meant by the 
assertion that an enormous demand 
is in store for the electric motor. 

We now see motors not only fast 
displacing belts and shafting, but 


also operating many kinds of machine 
tools, traveling cranes, hoists and 
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elevators, pumps, ventilating fans, 
printing-presses, mining machinery, 
dredges, street cars, railways, vessels, 
air-ships, implements of war, tele- 
scopes and scientific apparatus, and 
in fact almost every conceivable appli- 
cation of power. 

Now there is one peculiar feature 
which comes up with each and every 
motor that is installed; namely, that 
a connecting link between the motor 
and what it is to drive must be pro- 
vided which shall be adapted to the 
peculiar kind of work to be performed. 
This connecting link is the rheostat 
or controller, and the rapidly growing 
demand for these devices has given 
rise to what could almost be called 
the profession of rheostat engineering. 
By means of the rheostat or controller, 
the motor is started and stopped, its 
direction of rotation is determined 
upon, and the speed at which it shall 
rotate is varied at will. 

The same motor which drives a 
pump would drive a fan, a printing- 
press or a line of shafting as well, but 
the proper type of rheostat to use for 
these various applications of power 
would be vastly different in each case. 
Generally speaking, there are but 
three kinds of direct-current motors 
—the series, shunt and compound- 
wound—and the best suited of these 
three types of motors is selected to do 
the work. The types of rheostats for 
controlling these motors, however, 
are so numerous that only a few can 
be mentioned in this paper. 

By far the largest number of sta- 
tionary motors in use to day are direct- 
current, plain shunt-wound, non- 
reversing and run at a constant speed. 
‘These motors are usually provided with 
motor-starting rheostats, whose re- 
sistance is in circuit only during the 
few seconds consumed in starting the 
motor. Simple as these rheostats are, 
great care should be taken in select- 
ing the size and style best suited for 
the work. 

A motor that is started and stopped 
but two or three times a day can be 
satisfactorily handled with a starting 
rheostat that would frequently be 
almost useless for starting and stop- 
ping a motor two or three times a 
minute. <A rheostat arranged to start 
a motor under full load to the best 
advantage will not start a motor 
equally as well at 100 per cent over- 
load. <A rheostat satisfactory to the 
fire underwriters of Chicago is not 
necessarily adaptable to the New York 
authorities, and would be looked upon 
as unnecessary extravagance by the 
country trade. It is important,then, 
even in the very simplest cases, that 
the character of the work should in- 
fluence the selection of the proper 
starter or rheostat; and when it 
comes to applying a motor to almost 
any other use than that of driving 
belts and shafting, this question be- 
comes of still greater importance. 
Most stationary motors are operated 
at constant speed, but consumers of 
power are finding out that the speed 
of a motor cin easily be regulated at 
will, and are calling for appliances 
which will accomplish this. 

I can almost say that there is but 
one way by which the speed of a motor, 
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of direct current, can be changed, and 
that is by changing the voltage across 
some of its parts or windings. There 
are a great many ways to accomplish 
this. Thesimplest, but unfortunately 
the most unsatisfactory, way of reduc- 
ing the speed of the motor is to re- 
duce the voltage across the armature 
by inserting external resistance in 
series with it. This method is un- 
economical on account of the current 
absorbed by the rheostat, and also 
destroys the self-regulating property 
of the motor. ‘The speed of a shunt- 
wound motor varies approximately 
with the voltage across the armature 
or brushes; with external resistance 
in series with the armature, the speed 
will vary to a much greater extent for 
the following reasons: When the load 
on the motor is increased the current 
C must increase. ‘This increase of 
current can only occur by a decrease 
in speed, which lowers the counter 
electro-motive force of the armature, 
thereby permitting more current to 
flow. But the current, of course, has 
also increased in the rheostat, while 
the resistance R of the rheostat has, 
unlike the armature resistance, re- 

K 
mained the same; hence, since C = — 

R 
we see that the electro-motive force 
EK across the rheostat must be in- 
creased In some way, in order to aliow 
more current to flow. This increase 
can be derived only by slowing down 
the armature and reducing its counter 
electro-motive force. A very slight 
increase in the load when external 
resistance is in series with the arma- 
ture will then often actually stop the 
motor entirely. Such cases as this 
have been so frequently causes of 
complaint from customers that it 
would appear that the effect of exter- 
nal resistance in series with the arma- 
ture is not at all well understood by 
either users, owners or salesmen of 
electric motors in general. The pre- 
vailing opinion seems to be that a 
speed regulator of the above type can 
be set so that the motor will run ata 
certain speed, independent of the load. 
In proof of this assertion, many orders 
can be shown from some of the largest 
manufacturers of motors in the coun- 
try, calling for a certain number of 
steps in the regulator to give a corre- 
sponding number of fixed speeds for 
the motor. 

Another method of changing the 
voltage across the armature is to 
operate the motor on a three-wire 
system, and connect the armature 
across the outside wires for high 
speed and between the neutral and 
one of the outside wires for low speed. 
This method wastes no current, and 
causes the motor to assume a definite 
speed independent of the load. 

Still another method which is ideal, 
so far as the motor regulation is con- 
cerned, is to connect the armature 
across a variable number of storage 
batteries, thus obtaining any de- 
sirable speed over wide ranges. 
Another method consists in so wind- 
ing the armature that the coils may 
be changed from parallel to series, 
which can be accomplished in several 
ways. 
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Altering the voltage across the field 
of a motor also affects its speed, but 
in exactly the opposite way from that 
caused by changing the voltage acrogg 
the armature. ‘To increase the speed 
of a motor we can decrease the 
strength of its field, and there are 
many ways of doing this. The 
simplest and one of the best is the jn. 
sertion of external resistance into the 
shunt-field circuit. This method jg 
not only very simple and inexpensive, 
but, unlike the armature regulation 
through resistance, it wastes com- 
paratively nothing in heat and allows 
the motor to assume the desired speed 
and maintain that speed independent 
of the load. 

Motors are to be had of nearly all 
the large builders which will operate 
satisfactorily with a field variation of 
50 per cent in actual ampere turns. 
The same result is frequently ob- 
tained by using a compound-wound 
motor, winding the series fields in 
separate sections and cutting out 
these sections one by one by means of 
a special switch. At least one manu- 
facturer goes so far as to use so many 
of these field sections that their re- 
sistance is sufficient to prevent more 
than the proper amount of current 
from flowing on closing the circuit 
without using any external resistance 
whatever. ‘The series windings are 
then cut out one by one as the 
armature revolves. A very powerful 
starting torque and a wide range of 
speed isthus obtained. This method, 
however, will not regulate the speed 
independent of the load, as the field 
strength can not be kept constant. It 
is applicable, therefore, chiefly to 
cases where an attendant is constantly 
on hand, as in the case of elevators, 
cranes and hoists. 

One more method of varying the 
field strength consists in throwing 
the windings of the field cores into 
series connection for high speed and 
series multiple for slow speed. 

Motors are sometimes regulated by 
means of using a separate generator 
for each motor, and varying the volt- 
age of the generator by means of its 
field rheostat. This method is known 
as the Leonard system, and gives per- 
fect regulation over a wide range. 

We have now before us a long list 
of methods from which to choose the 
system of regulation best adapted for 
the work at hand. One of the sim- 
plest and best is that frequently used 
for regulating motors, driving fans 
and blowers, by means of so-called 
compound-speed regulators. No large 
office or school building is now con- 
sidered up to date which is not pro- 
vided with artificial ventilation, 
which can be regulated at will. 

The motors which drive the fans 
are so belted or geared to the fan, 
that when the fan is operating at the 
average speed desired, no external 
resistance of any kind is in circuit. 
To reduce the speed, the rheostat 
lever is moved to the left and resist- 
ance is cut into the armature circuit, 
and to increase the speed, the lever 
is moved to the right and external 
resistance cut into the shunt-field 
circuit. 

To select the proper sized motor 
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and to determine upon the proper 
: orun the fan, requires an ac- 
knowledge of and experience 
with fans, air ducts and the laws of 
moving air. ‘This is another subject 
which has not been reduced to a sci- 
ence by fan builders. Some builders 
always use & series-wound motor for 
jriving fans, and others have adopted 
the shunt-wound motor. When it is 
not necessary to vary the speed of a 
fan, the series motor is probably 
referable as being simpler, but for 
driving large fans, where speed regu- 
Jation is always desirable, the use of 
a plain shunt-wound motor and a 
compound- wound regulator appears 
to be the best practice. 

In proportioning the resistance for 
afan-regulating rheostat, it must be 
borne in mind that the power re- 
quired varies directly as the third 
power of the speed, and not directly 
as the speed as in driving shafting and 
machine tools. A regulating rheostat 
fora fan is therefore designed on 
entirely different lines; even the con- 
tacts and mechanism are different, 
because a fan is never started and 
stopped at frequent intervals during 
the day, and a cheap button front 
will do the work satisfactorily. 

(To be concluded.) 
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INSULATION AND CONDUCTION. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, MARCH 25, 1898, BY 


REGINALD A. FBESSENDEN, 


(Continued from page 218 ) 


The idea that electrical flow in 


solid conductors might also be a 


simple handing on from one atom to 
another suggested itself nearly a dec- 
Lodge. That 


ule ago to Professor 


brilliant and careful reasoner and ex- 
perimenter, who has cleared up so 
many patches of scientific jungle, 


gives a very clear description of the 


manner in which this would happen 


if such were the case. I can not do 
better than quote him, as it will 
show how well this idea agrees with 


all the facts then known but one. 
“But if we are not satisfied with 
this vague analogy, and wish to pen- 


etrate into the ultimate nature of 
heat and the mode in which it can be 
generated, then we can return to the 
consideration of a multitude of oscil- 
lating and colliding particles, moving 
with a certain average energy which 
call the 
the body. If 
more of these | : 


letermines what we 
perature of 


tem- 
now one or 
odies receives a knock, 


7" ia ‘ ; 
rhe energy of the blow is speedily 
shared among all the others, and 
they all begin to move rather more 


energetically than 
Which the ass 


before; the body, 


mblage of particles 
Constitutes, is said to have ‘risen in 
temperature, ’ 


his illustrates the 
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production of heat by a blow or other 
mechanical means. But now, instead 
of striking one of the balls, give it an 
electric charge; or, better still, put 
within its reach a constant reservoir 
of electricity from which it can re- 
ceive a charge every time it strikes it, 
and at the same time put within the 
reach of some other of the assemblage 
of particles another reservoir of in- 
finite capacity, which shall be able to 
drain away all the electricity it may 
receive. In practice there is no need 
of infinite reservoirs; all that is 
wanted is to connect two finite reser- 
voirs, or ‘electrodes,’ as one might 
nov call them, with some constant 
means of propelling electricity from 
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The Ball C, having touched A and got A+ 
charge, is repelled and moves over to B, where it 
gives up its charge,takes up A— charge and moves 
back to A. 


one to the other; i. e., with the poles 
of a voltaic battery cr a Holtz ma- 
chine. 

**What will be the result of thus 
passing a series of electric charges 
through the assemblage of particles ? 
Plainly the act of receiving a charge 
and passing it on will tend to increase 
the original motion of each particle : 
it will tend to raise the temperature 
of the body. In this way, therefore, 
it is possible to picture the mode in 
which an electric current generates 
heat. 

** But although this process may be 
used as a possible analogy, it can not 
be a true and complete statement of 
what occurs ; for it is essentially the 
mode of propagation of sound. Sound 
travels at a definite and known ve- 
locity, being a mechanical disturbance 
handed on from particle to particle in 
the manner described. But heat, be- 
ing some mode of motion, must also 
be handed on after some analogous 
fashion, so that when heat is supplied 
to one point of a mass it spreads or 
diffuses through it. It is difficult to 
suppose the conduction of heat to be 
other than the hanging on of molec- 
ular quiverings from one to another, 
and yet it takes place according to 
laws altogether different from those 
of the propagation of the gross dis- 
turbance called sound. The exact 
mode of conduction of heat is un- 
known, but, whatever it is, it can 
hardly be doubted that the conduc- 
tion of electricity through metals is 
not very unlike it, for the two 
processes are the same laws of propa- 
gation ; they are both of the nature 
of a diffusion, they both obey Ohm’s 
law, and a metal which conducts heat 
well conducts electricity well also.” 

I have said, ‘‘ with all the facts 
then known but one.” This because, 
as mentioned in the abstract given 
above, there seemed to be no good 
evidence for the view that there was 
any connection between the conduc- 


tion of sound and of electricity. The 
reason for this lay in the fact that 
very few determinations had _ been 
made of the velocity of sound in the 
pure metals, though a considerable 
number had been made on alloys and 
commercial materials. * 

Consequently, no general law could 
he discovered, though it can not be 
doubted but that, had the formula for 
the relation between Young’s modulus 
and atomic volume discovered by the 
writer+ been known at that time, this 
evidence, of a still more intimate con- 
nection between sound, heat and elec- 
tricity, would have been discovered by 
Dr. Lodge. 

The formula referred to is : 

78 & 1012 





Young’s modulus = — —-. 
(atom. vol.)* 

Hence, it is possible to predetermine 
the velocity of sound in wires by the 
formula: 

Velocity in centimetres per second 

9O9 ¥ 

= wach a . and the 

atom. vol. x V density 
electric resistivity is given roughly 
by: 

Resistivity = 45 x 10-* x 
vol. x V density x valency. 

This formula possesses a general in- 
terest, inasmuch as it would seem that 
while the strain in the dielectric is 
propogated with the velocity of light, 
i.e, Wk uw, the actual electricity in 
the wire were handed on with the ve- 


[* 


atom. 








B 


Fic, 2.—‘‘ INSULATION AND CONDUCTION.” 


locity of sound, and is proportional to 
‘* 

r 
treated of elsewhere. 

Suppose a wheel, with elastic spokes 
and a heavy rim bound outside with a 
band of horsehair, the horsehair rub- 
bing against a series of violin strings 
mounted parallel to the axis of the 
wheel, as shown in Fig. 2. Suppose 


The significance of this will be 


*ITam here moved to again call attention to the 
fact that an immense amount of physical experi- 
mental work is misdirected. It is no doubt quite 
gratifying to ascertain, after several years labori 
ous work, that a particular piece of brass or steel, 
of not very definitely known composition and ina 
quite indefinite physical state, has a temperature 
coefficient of expansion expressed by five signifi- 
cant figures, but such information must be consid 
ered as pieces of philosophic virta, intrinsically 
worthless, but possibly possessing a value by reason 
of their uniqueness and associatious. I have pointed 
out elsewhere (Journal of the Franklin Institute) 
that, at the present time, in spite of the fact that 
much has been done, notably by Matthiessen, Rob- 
erts-Austen and others, we have not at present any 
data in regard to 90 per cent of the more important 
properties of the simpler metals used in the arts. 
The importance of having a standard state for 
solids; of a central bureau to furnish pure ma- 
terials in a standard physical state to experiment- 
ers, and the exclusive use of such materials by 
experimenters, can not be overestimated. 

+ Electrical World, August 22, 1891 ; Science, July 
22, 1892. 
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each violin string has mounted upon 
it a small metallic bead charged with 
electricity, so that when the strings 
vibrate the beads can touch. Then, 
on grasping the wheel at B, after a 
time depending upon the elasticity 
and mass of the wheel, a spark will be 
seen at A, but the actual velocity with 
which the electricity moves round the 
circuit of violin strings will depend 
upon the elasticity and mass of the 
strings. Jn passing, we may note 
several things: 

1. That for this analogy to hold at 
all, the atoms must be charged even 
in a conductor not carrying current; 
which is significant when taken in 
connection with the fact pointed out 
by the writer in the papers above re- 
ferred to, that if we calculate the 
tensile strength, rigidity and Young’s 
modulus on the assumption that these 
effects are due to charges on the atoms, 
we get results agreeing very closely 
with experiment. 

2. That in a circuit having many 
atoms in the cross-section the energy 
could be handed on without actual 
contact by electro-dynamic processes. 

3. That if one part of the circuit 
were composed of violin strings tuned 
to a different note-period from the 
other we would get effects similar to 
those of thermo-electricity. { 

4. That the reversal of the point of 
greatest drop of potential in a circuit 
of airand carbon from the + to the— 
electrode as the pressure is reduced 
may be due to the fact that, as shown 
by the beautiful experiments of J. J. 
Thomson, the molecular conductivity 
of air at low pressure is extremely 
high, the electrode heated thus de- 
pending upon whether the solid con- 


ducts better than the gas, or vice 
versa. 
5. That this same formula would 


also be applicable to a diffusion phe- 
nomenon, and indeed the presence of 
valency in the formula makes it ex- 
actly analogous to that for the diffu- 
sion of heat. Moreover, Roberts— 
Austen, in a series of striking experi- 
ments, has shown that diffusion can 
take place in solids at ordinary tem- 
peratures. If a current be, however, 
a diffusion, it may be shown that for 
fairly large current densities the 
atoms must move several centimetres 
per second, and we might, therefore, 
expect interpenetration when brass 
and zinc terminals are joined. But 
this does not occur to any consider- 
able extent. We may also take it as 
an electrolytic diffusion, as is sug- 
gested by J. J. Thomson in his 
‘*Dynamics Applied to Physics and 
Chemistry,” but in this case, even 
assuming the theory suggested by 
him to account for some atoms pre- 
ferring a plus to a negative charge, | 
find it difficult to imagine the man- 
ner in which the atoms could be 
charged and discharged at the surface 
of the conductor. It is to be noted 
that in gases the phenomenon of 
diffusion, sound velocity and heat 
conductivity are all linked together. 
(To be continued.) 


+ Compare the analogous problem of two por 


tions of gas of different densities in a closed ring 
tube, and junctions heated. Neuman, Jahrberichte 
f. Chem., 1874, p. 15. 
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The patriotic sentiment of the elec- 
trical engineering fraternity is shown 
by the following incident: Two young 
engineers recently formed a firm in 
New York city for the 
their profession and both joined the 
Naval Militia. Last week callers at 
their office were confronted by this 
Both gone to 


when we 


practice of 


door: * 


know 


sign on the 
will be 


war. Don’t 


back.” 
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An indirect lightning fatality oc- 
curred the 
state. <A 


two mules and one of them fell on a 


other day in a western 


bolt of lightning struck 


boy and killed him. 





An inventor advertises an automatic 
car strap and asserts that its use will 
make standing in street cars a com- 
fort. Our guess is that he has never 
had the 
strap from the Battery to the Polo 
Grounds in New York. 


experience of sitting on a 


The total toll connections 


sages for which there was an 


-mes- 
extra 
charge—of the licensees of the Ameri- 
can Bell ‘Telephone Company for the 
200,000. ‘The toll 


year 1897 was 24, 


business of these telephone com- 


panies is constantly increasing. 


The telectroscope, a new device 


for seeing around corners, which has 
already been described in the ELEc- 
TRICAL REVIEW, has created great 
that 


the inventor is to receive $1,000,000 


interest in Europe. It is said 


if he will exhibit the device at the 
This, of 


and we 


Paris Exposition in 1900. 
course, is important if true, 
hope the telectroscope will live up to 


the remarkable claims made for it. 


THE SCOPE OF ELECTRICAL ENGI 
NEERING 
Striking evidence of the wide scope 


of electrical engineering and the in- 
| 


pages 


by electric: 


dustrial expanse covered 


development is afforded in the 


of technical weeklies and monthlies 


devoted to other branches of engineer- 


ing. Of the papers devoted to the 


fields of steam, mechanical, mining 


and marine engineering, machine con- 


struction and design, are to be found 


issue after issue containing articles 


on electrical questions which merge 


into the field covered by the individ- 


ual paper in question. The vital con- 


elusion to be drawn is that the title 


‘electrical engineer.” covers but one 
of the several engineering branches 
with which the electrical specialist 


must be competently familiar. The 


electrical engineel of to-day. to 
properly deserve his title, must pos- 


sess a composite brain which will 
stand him in good stead in any one 


of a hundred situat 


A PAPER BY MR BRUSH 
In the issue of Science for April 8, 
1898, will be found a comprehensive 
by Charles F. 


Transmission of 


abstract of a paper 
‘The 


Radiant Heat by Gases at Varying 


Brush, on 
Pressures,” read before the American 
Association for the Advancement of 
August 10, 1897. It is a 
matter for regret that Mr. Brush, of 


Science, 
late years, has chosen to devote his 


well known talents and energies to 


the investigation of physical and 
scientific phenomena not purely elec- 
trical. In this instance, however, 
the electrical worker, especially he 
who is interested in the higher de- 
velopment of the incandescent lamp 
or the X-ray tube, may find instruc- 
tion; for Mr. Brush states that his 
investigation of the question forming 
the title of his paper is a part of a 


general study of the properties of 
high vacua, in which he has long been 
engaged. Perhaps we may hope that 
Mr. Brush is working up to an ulti- 
mate result from which his electrical 
brethren of the past may derive prac- 
tical aid; for he concludes his paper 
‘This 


mixed gases is a 


as follows: interference of 


very interesting 
phenomenon, and seems to warrant 
the careful investigation which it is 


my intention to give it.” 





The series of articles by Mr. Walter 
Wyckoff, which have been appearing 
in Seribner’s Magazine, wherein he 
relates his experiences as a member 


of the great army of the unemployed, 


are among the most interesting of 
any dealing with labor difficulties 


that have appeared. Nothing of the 
sort has been written about the elec- 
trical industry, the chief reason per- 
haps being that the industry is so 
young. It would be undoubtedly of 
to the working man in 
field 


failings and dues made known to the 


vast benefit 


the electrical were his needs, 
world at large by an observer as keen 


Wyckoff. It 


has been remarked that the 


and competent as Mr. 
emer- 
gency always produces the man, and it 
is only fair to infer that when such a 
real need, aside from the interesting 
picturesque character of the 
is created that the 


and 
question, proper 


man will stand forth. 
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A VALUABLE AUXILIARY 


NEERING CORPS 
If war against Spain is declared by 


ENG] 


the United States and the emergency 
arises, the Massachusetts Institute of 
Technology at Boston could turn ont 
a regiment of men especially valuable 
to the government authorities. The 
general public is not aware of the 
fact that during the freshman year at 
“Tech” a military drill of three 
hours a week, under the instruction 
of a regular army officer, is a part of 
the required course of study. Con. 
sequently every man in the three 
upper classes has had for one year q 
military training superior to that of 
the ordinary militiaman. In addition, 
these men are half-fledged engineers 
work, and the 
theory involved in electrical, steam, 


familiar with shop 


mechanical, chemical and marine 
engineering and naval architecture, 
They would undoubtedly form a val- 
uable auxiliary to our regulars should 
the occasion arise. ‘There are now 
nearly 1,200 students at the Massa. 


chusetts Institute of Technology. 


The importance of being able to dis- 
tinguish visually the positive and neg- 
ative wires in a distributing system at 
center 


a distance from the has long 


been recognized, and, in some in- 


stances, provided for. In one casea 
difference in the braided covering on 
the insulation, and in another a differ- 
ence in the color of the insulating core, 
affords the 


Such a distinetion is equally 


desired information at a 


glance. 


desirable in complicated systems of 


steam or water piping, so that the 


}- 


supply and return pipes may be 1 


stantly known. On at least one of 


our modern battleships there is a mass 
of piping on the under side of one of 
the decks in which the supply and 
return pipes are marked with red and 
black stripes on the white paint, re 
spectively. There isa great similarity 
of practice here, and it would be inter- 
whether the steam 


idea from the 


esting to know 


engineer borrowed the 
electrical engineer or vice versd. 


—$—_—————————————— 


Spring is here. The official omen 


is in evidence. Open street cars were 
put in service in New York city last 


Saturday. 
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Street and the Electrical 
Stock Market. 


Wall 


Transactions in the securities mar- 
kets during the past week were ex- 
actly what might have been expected 
ip view of the imminence of a crisis 
in the political situation. On Mon- 
day and Tuesday the stock market 
waited for the President’s message to 
Vongress on Wednesday. ‘The post- 
ponement until Monday of the trans- 
mission of the message caused a sharp 
rally late Wednesday afternoon. Dur- 
ing the rest of the week it was almost 
entirely a ‘‘ waiting market,” with 
professional traders practically the 
only buyers or sellers. At this writing 
indications point to the near ending 
of the suspense which has depressed 
the market for weeks. Within a few 
days we shall know whether it will 
be peace or war. 

General Electric from 
334% on Monday to 32, and up again 
to 3314 on Wednesday, later fluctuat- 
ing fractionally. ‘Transactions were 
rather light. Considerable progress 
is making in the negotiations for an 
arrangement with the preferred stock- 
holders. 
published about the proposed plan, 
but it can be stated on good author- 
Con- 
ferences have been held iu Boston last 
week and this week, and an official 
announcement is expected shortly. 

Western Union followed the course 
of the general market, selling between 
85 and 87/4. The collateral trust 5’s 
sold at 10814. 


sold down 


Various reports have been 


ity that they are premature. 


North American was exceptionally 
quiet. ‘The total week’s sales were 
under a thousand shares at 54 @534. 
American Telegraph and Cable stock 
changed hands at 90 to 91. Edison 
Electric Illuminating, of New York, 
sold at 119 on Friday, a decline of 5 
points from the last previous sale ; 
the consolidated 5s were steady at 
114%, and the Ist 5s at 10914. Edison 
of Brooklyn stock was lightly traded 
in at 107. 

There were no transactions in elec- 
trical stocks during the week on the 
Philadelphia Stock Exchange. In 
Boston, Bell Telephone opened at 
247, sold down 4 points Tuesday, re- 
gaibing all the loss subsequently, and 
closing at 248. Erie Telephone ranged 
between 64 @ 6414; General Electric 
preferred was quoted at 80 bid, offered 
at 90, and New England Telephone 
sold at 126. 127, closing at 125 bid, 
130 asked. 

The following statement was filed 
with the Commissioner of Corpora- 
tions of Massachusetts by the Erie 
Telegraph and l'slephone Company 
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under date of January 1, 1898: As- 
sets—Stocks and bonds, $8,507,266; 
cash and debts receivable, $250,895; 
total, $8,758,161. Liabilities—Capital 
stock, $4,800,000; debts, $3,630,500; 
reserves, $94,369; profit and loss, 
$233,292; total, $8,758,161. 

The following dividends were de- 
clared during the week: Chicago 
Telephone, monthly, 1 per cent, pay- 
able April 5; New York & New 
Jersey Telephone, quarterly, 114 per 
cent, payable April 15; United Elec- 
tric Securities Company, semi-annual, 
on preferred stock, $3.50, payable 
May 2 to stockholders of record 
April 20. The last dividend was 
declared in February, 1896. 

The annual statement of the Thom- 
son—Houston Electric Company, made 
to the Secretary of State of Massa- 
chusetts, shows the following for 
1897: Assets—Buildings, $571,396 ; 
machinery, $449,713; cash and debts 
receivable, $14,557,732; manufactured 
merchandise, etc., $828,376 ; patent 
rights, $3,395,050, making a total of 
$19,802,267, a decrease of $607,082 


over 1896. The liabilities were— 
Capital stock, $10.000,0v0; profit 
and loss surplus, $9,502, 67. 

Wall Street, April 9. Ray. 





Where Spain Bought Her [lines. 

A London cable dispatch says that 
the English firm of Lattimer, Rhodes 
& Clark, electrical engineers, sold a 
lot of submarine mines to the Spanish 
Government in 1887 and 1888. 
The mines were made under the 
direction of J. P. Gibbons, a former 
sergeant of engineers and fort in- 
spector of torpedoes. He says he 
believes the ‘‘ Maine’s” first explosion 
was caused by what is technically 
called a ground mine, containing 
500 pounds of guncotton, several of 
which were manufactured for Spain. 
He has experimented with these mines 
largely at Portsmouth, and says that, 
once laid, they retain their properties 
for 50 years. Gibbons asserts that it 
is absolutely impossible for them to 
explode accidentally, as the electric 
connections for their explosion can 
be made only by the manipulation of 
a complicated keyboard, especially 
devised to prevent accidents. ‘Three 
keys are necessary, which are always 
kept in the possession of different 
officers, and even if an outsider ob- 
tained possession of them, it would 
be impossible to manipulate the key- 
board without instructions. (ibbons 
further says the mines and their con- 
necting cables are numbered, and he 
asserts he would be able to identify 
them if any part is secured. 





Look Out For Spanish Spies! 

A prominent wire mauufacturing 
company in New York city, which 
recently has received a large number 
of orders from the government for its 
wires and cables, reports to the ELEc- 
TRICAL REVIEW an occurrence which 
should bea warning to other electrical 
manufacturers now engaged on gov- 
ernment contracts. The company iu 
question was rushing out a lot of 
single-conductur torpedo cable which 
had been tested, and was being reeled 
up for shipment. The quick eye of 
one of the company’s inspectors caught 
a flaw in the cable and the work of 
reeling was stopped. Examination 
revealed the fact that the cable had 
been cut, obviously by design. The 
break was repaired and the cable 
shipped, after an annoying delay. 

Owing to the rush work on hand 
for the government this factory has 
been working day and night, and, as 
& consequence, a tumber of extra 
employés have been taken on. The 
officers of the ccmpany believe that a 
Spanish sympathizer or spy cut the 
cable, and at once began an investi- 
gation. Measures have been taken 
to prevent a recurrence of such 
actions. 





Westinghouse Apparatus for the 
Navy. 

A Pittsburgh dispatch, dated April 
10, states that the Westinghouse 
Electric and Manufacturing Com- 
pany will begin to ship at once to the 
Brooklyn Navy Yard a lot of genera- 
tors, motors, dynamos and other 
apparatus. ‘I'hey are to be used for 
the installation of electric power and 
light plants on board the merchant- 
men, old monitors and coasting 
steamers now being equipped by the 
government for service in case of 
war with Spain. The order is for 
$682,000 worth of such material, and 
the company will receive a bonus of 
$25,000 for prompt delivery. Ship- 
ments will be made every day this 
week. 





A Government Order for Tele- 

phones. 

The Pennsylvania Electric Com- 
pany, of Marietta, Pa., has received 
a large order for telephones from the 
War Department, to be used for all 
the forts, coast defense and signal 
stations along the Atlantic coast. 
‘The company received instructions to 
rush the order. ‘This is quite a com- 
pliment to the Crevcent telephone 
apparatus, as no doubt other makes 
were considered before the order 
was placed. ‘The Crescent telephone 
embodies late improvements. 
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Why Our Bluejackets Can’t Sleep. 


‘It was a constant round of drills 
and picket duty on our ship at Dry 
Tortugas after the ‘Maine’ was 
blown up,” said a recently returned 
naval officer to an ELECTRICAL 
REVIEW man. ‘‘We were 70 miles 
at sea, with no sources of news, and 
we didn’t know when a Spanish fleet 
would heave in sight. We all worked 
harder than ever, chiefly to keep our 
minds occupied. My division in- 
cluded what I considered the crack 
gun crew of the ship, and the way 
those boys handled the rapid-fire 
guns was something delightful. 

“After a week or two of this un- 
usual drill, which developed a profi- 
ciency truly amazing, I noticed that 
my pet gun crew became listless and 
a trifle slow in their work. They 
seemed to lack heart. Sharp words 
and reprimands only served to stir 
them up temporarily. I was at aloss 
to account for this change, and set 
out to discover the reason. I called 
up an old gunner’s mate and asked 
him what he thought was the cause. 

““*Ton’t know, sir. The boys is 
all right, sir—only I guess they don’t 
sleep very well, sir.’ 

‘*More puzzled than ever, I re- 
solved to keep my eyes open. Jackie 
is a queer bird at times. The next 
night | was officer of the deck and 
had the mid-watch. Along about 
two bells I thought I heard voices 
forward and went to investigate. 
There was that whole blessed gun 
crew stowed away as comfortably as 
possible on the deck, looking out to 
sea. Some were lying down with 
with their eyes glued on the water, 
others had their elbows on the guard 
rails with their chins on their arms 
looking out over the waves. 

“‘T went aft and sent for one of my 
men, and asked him why he wasn’t 
below in his hammock where he be- 
longed. 

** Well, sir, we ain’t a-goin’ to get 
caught asleep down below in our ham- 
micks like those ‘‘ Maine” boys, sir. 
We owe the Spanish something for 
that and something for ourselves. 
We are all tryin’ to be first to sight 
a Spaniard, sir, so we’re watchin’— 
that’s all, sir.’ 

‘‘Here was the explanation of my 
gun crew’s listless performance. They 
were working as hard as men could 
work and getting little or no sleep. 
It wasn’t fear that kept them awake— 
not by a long shot. It wassimply the 
desire to be the first to sight a Spanish 
ship and the hope of getting the first 
shot at her. The suspense of inac- 
tion was what worried my boys.” 
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The Electric Arc as a Telephone. 


A paper by Hermann Th. Simon, 
in Wied. Ann., Vol. 64, page 233, 
a translation of which appears in our 
London namesake, describes some 
exceedingly curious experiments, 
which show that the electric are is 
capable of acting either as a telephone 
transmitter or as a receiver. Ilerr 
Simon first observed accidentally in 
an are light a peculiar crackling noise, 
which he traced to the influence of 
an intermittent current supplying an 
induction coil, and flowing in a con- 
ductor, which ran for some distance 
parallel to the leads of the electric 
are. 

Experiments with the rotating 
mirror failed to show that the electric 
arc was in a state of vibration, but 
this was explicable on the hypothesis 
that the alternating induced current 
superimposed on the steady current 
producing the arc, caused so little 
variation in the light that the changes 
could not be perceived by the eye. 
The alternating current, however, 
was quite capable of producing changes 
of temperature in the are, which ex- 
panded and contracted the gases 
sufficiently to generate sound waves 
perceptible to the ear. Conversely, 
it was found that when sound waves 
were allowed to fall on the are, varia- 
tions of the current were produced, 
which were capable of reproducing 
the sounds in a distant microphone. 

The following arrangement was de- 
vised to show these effects. The 
primary of a small step-up trans- 
former was connected up in the cir- 
cuit of the electric arc; a microphone 
and battery were putin circuit with the 
secondary of the transformer. When 
the end of a sounding tuning-fork was 
placed in contact with the micro- 
phone the same note was heard dis- 
tinctly atthe electric are. Whistling, 
knocking, singing, and even speech 
were transmitted and distinctly given 
out with all the most delicate varia- 
tions of tone by the electric are. 
With loud tones of a certain pitch 
the notes given out by the are were 
accompanied with a hissing sound. 
To collect the notes from the arc a 
glass funnel is held opposite to the 
are and connected to the ears by two 
tubes. 

Herr Simon has calculated the 
variations of density of the gases 
which would be produced by the 
changes of the current, and found 
that they lie within the limit fixed 
by Lord Rayleigh for audible sound 
waves, and he fairly concludes from 
this that the notes heard in the arc 
are due to these variations of density. 
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When the are is lengthened the 
sounds emitted become essentially 
louder and more distinct. This is 
due to the fact that, the resistance of 
the are being greater, a greater frac- 
tion of the work of the current is ex- 
pended on the are and a larger volume 
of gas is heated, 

In order to show that the electric 





Fie. 1.—Tasperk & MaAyer’s Desk TELE 
PHONE SET. 


are is capable of acting as a telephonic 
transmitter, the microphone in the 
above described arrangement is re- 
placed by u telephone, and the sound 
waves are concentrated on the are by 
a funnel. Speech, singing, whistling, 
thus directed on the arc, are heard 
distinctly at the telephone. The 
explanation of this phenomenon is 
plain, when it is remembered that 
the resistance of the arc varies with 
the density of gases through which the 
current passes; the variations of the 
resistance will produce correspond- 
ing variations of the eurrent which, 
by lateral induction in the trans- 
former, are transmitted in an inten- 
sified form to the telephone. 

We do not recommend this inven- 
tion for commercial use; the language 
transmitted through the present tele- 
phone is usually heated enough; at 
least, there is no necessity for passing 
it through an electric furnace. 

-_>- 
LITERARY. 

The ELEcTRICAL REVIEW has re- 
ceived the initial number of the 
‘American Electrical Directory,” 
which is the successor to the ‘‘ Stand- 
ard Electrical Directory.” Mr. E. L. 
Powers, who is well known through- 
out the electrical field, is the pub- 
lisher, and the work he has turned 
out in this case is of a highly com- 
mendable character. The directory 
is typographically excellent, and is 
conveniently arranged in a neat form. 
The electric lighting statisties con- 
tained in this first issue are especially 
valuable, the information covering 
plants owned and controlled by'private 
capital as well as those owned by 
municipalities. The directory will 
appear quarterly, and can be obtained 
from the Electrical Review Publish 
ing Company, Times Building, New 
York, at 34,00 per year. 


Taber & Mayer’s Telephone 
Apparatus. 

In theaccompanying illustrations are 
shown two types of telephones manu- 
factured by Taber & Mayer, 185 
Franklin street, Boston. In Fig. 1 is 
shown a desk set,which is strong and 
well made. ‘The base is weighted 
with a casting, which is cored out to 
receive the induction coil and term- 
inals. ‘These are protected by a fiber 
disk, which is covered with felt to pre- 
vent noise and scratching when used 
on the desk. The transmitter is ad- 
justable to any angle, and a four and 
one-half-foot silk four-conductor cord 
is attached to each set. Fig. 2 illus- 
trates a long-distance telephone made 
in the very best manner and finely 
finished. All the joints are soldered, 
and the magneto bell is guaranteed to 
ring over 10,000 ohms. 

Taber & Mayer have recently sup- 
plied the State House in Boston with 18 
of the desk telephone sets iliustrated 
herewith, and have also equipped 
several of Boston’s new public school 
buildings. ‘Chey have also just closed 
a contract to furnish an elaborate 
switchboard for B. I’. Keith’s new 
theater, and have-taken an order to 





Fic, 2.—TABER & MAYERr’s LonG- DISTANCE 
TELEPHONE. 
supply a telephone system for the 
Gardner plant of Haywood Brothers 
and the Wakefield Company. 
--- 

Capt. Edmund L. Zalinski,U.S. A., 
retired, the inventor of the dynamite 
gun which bears his name, is in 
Roosevelt Hospital, New York city, 
suffering from grip and bronchitis. 
He was removed to the hospital last 
week from his own rooms in the 
Century Club at 7 West Forty-third 
street. 


Vol. 32 —No, 15 
Dr. Bleyer on Death by Electricity, 
To THE EpiTor oF ELEcTRICAL REview 

An article which appeared in 4 
recent number of your journal under 
the heading, ‘* Death by Electricity,” 
from the pen of Dr. S. W. Hedley, 
of London, | carefully looked over, 
and must say that I failed to learn 
therefrom anything original, either 
from investigations or suggestions op 
the part of the author. ‘lhe whole 
matter contains nothing but a rehash 
of what others have done. I there. 
fore can not find a single peg or plea 
—to hang it upon—for his having 
written this article except for review. 
ing some of the already known works 
of others. As father and one of the 
first experimenters on electrocution, 
a few words in answer to this review 
will be acceptable to your readers, 
especially to those who have earnestly 
studied and watched the progress and 
facts on these lines. 

I am of the opinion, from a series 
of my early and late investigations, 
that the causes of death by electricity 
are due to various conditions present 
in each individual case, and _there- 
fore each must be taken into consider- 
ation always on its own merits as 
found. Death may be due to many 
causes, and not in any two cases, per- 
haps, do criminals die from the same 
electro-physiological result. 

In the New York ELecrricat 
Review, April 24, 1895. an article by 
myself headed ‘* Dynamic 
Apoplexy as a True Cause of Death by 
Electrification,” etc. Therein I first 
showed that we were laboring from a 
delusion that 
alone was the true executioner. 
what is set forth in that article as 
evidence based on scientific 
lines, this fallacy must fall to the 
ground and prove our fallacious stand- 
ing in the whole matter. It was, | 
admit, rather a startling revelation to 
me at first, when I learned theseclaims, 
but soon were dispelled by a few 
crucial experiments which I carried 
out and found that one of the chief 
causes of death was due many times 
to dynamic apoplexy when a lethal 
dose of current is applied to 4 
criminal according to our state laws. 

Any one who has witnessed or et- 
perimented in this line of work must 
agree with these electro-physiological 
I am also convinced that all 


appears, 


the surgeon’s knife 
From 


most 


facts. 
criminals do not die from dynamic 
apoplexy, but from some other com- 
plications in connection with the 
laws of physiology which every iu- 
dividual according to his state may 
possess while undergoing a death 
penalty, In commercial accident, 
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ope can readily see how deaths may 
take place; all depends upon how 
the current was passed. 

Much could be said pro and con on 
this matter, but space in such a 
‘ournal as yours is of value of which 
Ido not care torob you. Suffice it 
for me to say that we have all much 
to learn on this matter of electro- 
physiology, pathology and microscopy 
after death by electricity has been duly 

Most truly yours, 

Dr. J. Mount BLEYER, 
F.R. A. M. S., LL. D., 
Professor National College Electro- 

‘Therapeutics. 


New York, April 1. 
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The Palmer, Mass., Central Station 
to be Rebuilt. 

The New 

Company, of Waterbury, Ct., have 


England Evugineering 


Mr. FRANK E 


ELECTRIC COMPANY. 
been retained as consulting engineers 
fcr the rebuilding of the electric light 
plant of the Central Massachusetts 
Electric Company, of Palmer, Mass., 
which was recently burned. 

The plant was burned to the ground, 
being acomplete loss, on March 17, 
and the superintendent and engineer 
were badly burned. 
land 


The New Eng- 
were 
notified and at once started to get 
dynamos there, and, by making ar- 
rangements with several mill owners 
to furnish power to run them, suc- 
ceeded in getting the lights running 
in Palmer on Sunday, March 20. 

The new electrical 
machinery has been placed with the 
General Electric Company, who did 
everything possible to help get things 
running 


Engineering Company 


contract for 


again, even chartering a 
take the car 
load of dynamos from Lynn to Boston, 


80 as to ave 


special locomotive to 


l any possible delay. By 
doing this the was in 
early on Saturday morvuing. 

The contr: f pe 


car Palmer 


t for an engine, which 
8 to be used only in case of high or 
low water to he lp out the water- wheels, 
has been placed with the Slater 
Engine ( mpany, of Warren, Mass. 
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The Inventor of the Shaft Gov- 
ernor for Steam Engines. 

The question as to who was the in- 
ventor of the shaft governor now com- 
monly used on high-speed steam 
engines was recently raised by an 
engineering publication, with the re- 
sult that a great deal of interesting 
information was drawn out. Among 
others who have been heard from is 
Col. Gardiner C. Sims, the well known 
engineer, who was connected for a 
great many years with the Armington 
& Sims Engine Company, Providence, 
R. I. Colonel Sims, by means of data 
preserved at the time, establishes his 
claim to the fact that he was the first 
mechanical draughtsman in this 
country to take up the subject, and, 
in fact, is the only person living thor- 


NT ILLINOIS 


oughly acquainted with its early his- 
tory. It will also be remembered that 
Colonel Sims designed and built the 
first high-speed engine for Mr. Edison. 
It was the success of this machine 
which established the reputation of 
Armivgton & Sims, and the credit for 
being the pioneer in this field belongs 
to Colonel Sims. The engine which 
he built for Mr. Edison was sent to 
the Paris Exposition, then to the 
Paris Opera House, and is now suc- 
cessfully running in Amsterdam, Hol- 


land. Colonel Sims has shown by 
memoranda made at the time that he 
designei the shaft governor in 1872, 
and, after making several sets of 
drawings, finally applied for a patent, 
which was granted on October 28, 
1873. 


ee 


A Strike in the Bullock Shops. 

The Bullock Electric Manufactur- 
ing Company, of Cincinnati, Ohio, 
has had a strike on its hands, a few 
of its employés having stopped work 
on account of a fancied grievance. 
The places left vacant by these men 
were promptly filled, and the Bullock 
company believes that it has mastered 
the situation and will control it with- 
out further difficulty. 





Mr. Cart Kerra, TREASURER ILLINOIS 
ELectrRIc COMPANY. 


Illinois Electric Company. 

Probably few new enterprises are 
started with fairer prospects of suc- 
cess than the business of the above 
named company, if energy and ex- 
perience, integrity and ambition can 
be considered important factors in 
such an undertaking. Three young 
men, each with an experience of 
years in all the details of a mercan- 
tile business, have associated them- 
selves for the purpose of carrying on 
a general electrical supply business, 
and while each member of the firm 
will probably be recognized as an old 
acquaintance, a few words touching 
their personality will not come amiss 
at this time. Mr. Frank E. Healy, 
president of the company, was, one 
might say, brought up in the supply 





Mr. L. K. 


business. Starting seven years ago 
with the Central Electric Company, 
he remained with that firm continu- 
ously until now, occupying during 
that time various positions, which 
would give him an insight into the 
general business and make him thor- 
oughly familiar with even its smallest 
details. 

The knowledge of Mr. L. K. Cush- 
ing, secretary of the company, was 
also gained mostly through his seven 
years’ connection with the Central 
Electric Company, although some 
four years’ work in the operative 
branches of the electric light and 
telegraph field has made him familiar 
with the actual requirements in that 
line. Beginning in 1828 as dynamo 
man with what was then the Chicago 
Are Light and Power Company, Mr. 
Cushing worked there in various de- 
partments until 1890, when he ac- 
cepted a position as assembler with 
the Central Electric Company. Pro- 
motion came rapidly, first to city 
salesman, then to traveling salesman. 
In 1592 the apparently brilliant pros- 
pects of the telautograph induced Mr. 
Cushing to join Professor Gray’s force 
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of experts, but in 1894 he again ac- 
cepted the position as manager of the 
shipping department of the Central 
Electric Company, where he remained 
During the past 10 years 
few have been or are engaged in the 
electrical trade who have not met or 
heard of ‘‘ Lem” Cushing. 

Mr. Carl Kéith, the energetic treas- 
urer of the new concern, during the 
past four or five years has probably 
gained a clearer insight into the in- 
tricacies of buying and selling than 
many older heads in the business. 
Shortly after leaving college he joined 
the Central Electric’s forces, and 
working in the capacities of salesman, 
purchasing agent and general stock- 
he obtained a knowledge of 

and prices which will un- 


until now. 


man, 
quality 
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CUSHING, 


doubtedly be of immense advantage 
to his company. Mr. Keith is a 
typical Chicagoan, having lived there 
all his life. This, however, has not 
prevented him from becoming thor- 
oughly acquainted with the trade 
through visits on either side, and as 
a popular, wide awake young busi- 
ness man is equaled by few. 

The ELectricaL Review extends 
to the new firm best wishes for its 
welfare, success and uninterrupted 
prosperity. 

: _ 


The Wonders of the Telegraph. 
From the Electrical Review, London 
The following marvelous instance 
of what the electric telegraph is now 
capable of doing appeared in yester- 
day’s Standard: 
Harpinc—On March 19, at Chefoo, China, the 


wife of John Reginald Hardiog, M. I. C. E., of a 
son. (By telegram.) 


_ 

The city of Chicago has appropri- 
ated $150,000 for the extension of its 
municipal lighting system. Ten 150- 
light arc machines of the Western 
Electric Company’s manufacture have 
been ordered by the city. 
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CENTRAL POWER PLANT ON BOARD 
SHIP VERSUS DISTRIBUTION 
OF POWER. 


READ BEFORE THE AMERICAN SOCI- 
BTY OF NAVAL ENGINEERS BY 
PROF. WM. S. ALDRICH. 
(Continued from page 213.) 

Should the power required at any 
point be developed elsewhere in a cen- 
tral plant and transmitted to that 
point for direct utilization? Or 
should such power be generated by a 
steam engine on the spot and further 
transformed into compressed air, 
water pressure, or electricity, as may 
be required for application at such 
point? It will be seen that the whole 
problem resolves itself largely into a 
question of the distribution of power. 
The distances for such distribution 
are so short on buard ship that there 
is practically nu necessity for consider- 
ing any of the so-called line losses in 
power transmission work. ‘The trans- 
formation losses, however, are vitally 
important. In any case these should 
not exceed, if they should ever 
be found to equal, the present 
losses from mechanical friction 
alone in the many _ auxiliary 
steam engines scattered throughout 
the ship. Losses incident to the 
transformation of energy vary slightly 
with the load, but in a different man- 
ner for each of. the working fluids 
noted. Again, such losses, if con- 
fined to a central power plant, should 
not even approach those of similar 
losses in the transformation of 
energy in the different power gen- 
erating steam engines scattered 
throughout the ship. The question 
of the storage of energy is not so 
important on shipboard as might, 
at first sight, appear. Compressed 
air probably admits of the readiest 
storage for use on naval vessels, with 
the least disastrous results from shot 
and shell. A storage battery for 
electricity or a hydraulic accumulator 
are practically out of the question. 
The former requires no system of 
storage for use on shipboard; the 
latter almost imperatively requires 
such storage for maintained distribu- 
tion of energy. 

Looking for a moment at the steam 
engine required for such a central 
power plant, it will be found to be 
advantageous to subdivide the plant 
into generating units. Representative 
types of compound engines, now so 
extensively used for such subdivision, 
are chiefly of the self contained type. 
There would be little use for single 
or paired simple engines for such a 
central plant. 

If steam-power is converted into 
electricity for all of the operations 
required on board ship, it will be in- 
teresting to note different character- 
istic features of such installation. It 
would be beyond the range of the 
present paper to investigate fully the 
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comparative advantages and disad- 
vantages of each of the systems 
of power distribution—steam, com- 
pressed air, water pressure and elec- 
tricity. ‘The present purpose is 
merely to have in mind some definite 
system for a discussion of the steam 
generating plant required, should all 
of the power be thus developed in a 
central plant. 

Consider a central power plant 
made up of compound condensing 
steam-engine units, each a duplicate 
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of the other, with all parts of the 
same size and respectively inter- 
changeable, and certain advantages 
will at once be apparent; namely, the 
plant may be operated at all times in 
such manner that each engine is loaded 
to its full normal capacity ; varia- 
tion in load may be met by throwing 
in or out one or more of such steam- 
engine units. The ranges of power 
for variations of load will in no case 
be so great on any one engine as in 
the several steam engines used to 
drive the scattered auxiliaries. 

In the matter of equalizing the 
load on such a power plant driven 
by duplicate steam-engine units, it 
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is seen that the conditions are ideal 
and extremely favorable when applied 
to electric generation. The plant 
may be operated at a nearly uniform 
load day and night, respectively. 
The electric light load at night may 
be offset by additional electric motor 
load during the activities of the day. 
Also, certain pumping machinery 
can be operated at any time by elec- 
tric motors during the day or the 
night, so that these may be thrown 
in or out to compensate for otherwise 
large variations in load. One in 
electric 


charge of such a@ central 
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power and lighting plant on board 
ship would be able to so operate it 
and obtain a load curve which would 
be the admiration and envy of central 
station managers on shore. Station 
indicators would so indicate terminal 
conditions on the circuits that the 
most efficient operation of the plant 
would be obtained at all times. 

It is quite impossible to treat of 
this question without further tread- 
ing upon the debatable ground re- 
specting the merits and demerits of 
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the different methods of power dis- 
tribution. In all cases, however, the 
following esonomic features should 
be carefully weighed for any given or 
specified service: Cost of installation; 
running expenses, involving pay of 
attendance, cost of coal and water, 
oil and waste; depreciation and re- 
pairs. 

In this connection it is important 
to notice the results of Mr. H. A. 
Foster’s analysis of the tests of 22 
different power plants.* These in- 
cluded manufacturing establishments, 
electric light stations, pumping 
engines, etc. Plants above 200 
horse-power show a remarkable uni- 
formity in fixed charges; namely, 
interest on first cost, deprecia- 
tion, taxes and insurance. ‘The 
operating expenses gradually de- 
crease in plants from 200 to 1,000 
horse-power, above which capacity the 
operating expenses seem to remain re- 
markably uniform and quite irrespec- 
tive of load variations. The large 
electric stations supplying many 
smaller industries are scarcely affected 
by the instantaneous load changes in 
one or more of these particulars. 

Other features of the electrical sys- 
tem are its thorough adaptability to 
all of the work required on board ship, 
its extreme flexibility, and withal it 
is possessed of the best system of dis- 
tribution by means of insulated wires 
in conduits making it the least liable 
to derangement in action. The dis- 
tributing mains may be safely and 
securely run through watertight bulk- 
headsand compartments. ‘The trans- 
mission line losses are practically 
negligible for the short distances under 
consideration. The distribution losses 


*Transactions of the American Institute of Elec- 
trical Engineers, Vol. XIV. ‘‘ Variations in the cost 
of steam power,”’ by Mr. H. A. Foster. Paper pre- 
sented at the annual convention, July 28, 1897. 
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on the several branch circuits alone 
require detailed consideration. The 
direct current is, of course, to be used 
in all cases. In such a system it is 
possible to secure a higher maintained 
efficiency of operation of the plant 
than any other system, and this jg 
really the point to be desired in any 
such installation. In the electric sys. 
tem, also, it is possible to control with 
known certainty distant motors for 
various auxiliaries, and such contro] 
may be from one central point. 

The electric system alone admits of 
such subdivision of the generating 
plant into equal and interchangeable 
engine-dynamo units. The advan. 
tages of this on shipboard are too ap. 
parent to require discussion. 

There is not now an auxiliary on 
board ship which can not be operated 
with certainty, efficiency and economy 
by electric motors. All pumps, fans, 
blowers, hoists, shifting and steering 
gear, turret gear and gun mounts may 
be so operated, and are every day 
reaching towards this system of opera- 
tion. The same may be said of the 
air compressors required for refriger- 
ating purposes. 

(To be concluded.) 
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LEGAL NOTES. 


THE VAN DEPOELE TROLLEY 
REVERSED. 


DECISION 


In the suit of the Thomson- 
Houston Electric Company against 
the Union Railway Company, of New 
York city, the United States Circuit 
Court of Appeals has reversed Circuit 
Judge Lacombe’s decision, in which 
he granted an injunction pending 
final hearing in the case, restraining 
the railway company from using 
certain overhead trolley car appliances 
to which the plaintiff claims exclusive 
right under the Van Depoele trolley 
patent. The Union Railway Com- 
pany is using the Walker Company's 
apparatus, and the officers of the latter 
company state that under the decision 
the right to make and use the under- 
running trolley is now no longer 
limited to the General Electric and 
Westinghouse companies and their 
licensees. 

This decision, the Walker Company 
understands, is final and closes litiga- 
tion extending over five years. ‘The 
patent owners announce, however, 
that the decision is not final. 


Suit has just been instituted by the 
Westinghouse Electric and mapu- 
facturing Company against the Wag- 
ner Electric Manufacturing Company 
under the Lange — Shalleaberger 
double-throw switch patent. The 
bill was filed in the Southern District 
of New York and prays for injunction 
and damages. 

= oape 

Manufacturers of insulated wires 
and cables are convineed that the era 
of prosperity has arrived. 
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April 13, 1898 
A New Transformer. 

The central station manager, using 
the alternating current for light or 
power distribution, has from year to 
year become more and more exacting 
ip his demands for the most efficient 
apparatus, and the manufacturer, asa 
rule, is prepared to produce newer 
improved designs, as may be 
practicable. The two 
haveseen great improvement in trans- 
former design, unti! to day it would 
sem that the limit of commercial 
practicability has been reached. 
Keeping the internal losses of a trans- 


and 


past year or 


former at a minimum is, of course, 
the most essential feature in its de- 
sign. ‘The iron or core losses should 
esprvially be kept low, as these losses 
are constantly going on, whether the 
transformer is loaded or not, and to 
obtain a high all-day efficiency these 
loses must be kept as small as pos- 
The copper loss, due to the 
resistance of the transformer coils, 
does not become effective until the 
load is put on, and while, perhaps, 
not as important as the core loss, 
should nevertheless be kept at a mini- 
Next to high efficiency, close 
another important 
The lower 


sib e. 


mum. 
regulation is 
feature to be considered. 
the copper loss and magnetic leakage 
the closer will be the regulation. 
Judesigning its Type A transformer, 
the Moloney Electric Company, of 
St. Louis, claims to have met to the 
highest degree the above-mentioned 
requirements, combining a high all- 
day efficiency and close regulation 
with a superior mechanical design. 
Their all-day efficiency varies from 
85.1 per cent in the 6U0-watt size to 
94.5 per cent in one of 25-kilowatt 
capacity. The curves given herewith 
show these, as well as efficiency of 
In tabulating the 
all-day efficiency, a load of five hours 
and no load during 19 hours was 
Great attention is paid to 
the proper testing of each transformer 
before being shipped. A pressure of 
10,000 volts is applied between the 
two coils and between the coils and 
case. The windings will withstand a 
potential difference three or four 
times greater than the transformer is 
intended to carry. The transformers 
are not, it is said, subject in any 
marked degree to the aging of the 
iron, which is so often found in cer- 
tain qualities. Owing to its perfect 
Ventilation and the disposition of its 
coils, this transformer can be safely 
overloaded 25 per cent of its capacity 
for several hours. his is of great 
advantage where it is necessary or 


intermediate sizes. 


assumed. 


desirable to connect up a greater 
number of lights than the transformer 
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is designed to carry, as in church or 
residence lighting, where the heavy 
load lasts only a comparatively short 
time. 

While the transformer is compara- 
tively new in the field, a number of 
them have been in daily operation for 
over a year, meeting in all respects 
the demands of the most critical user. 

2 : 


American Tool Works Company. 


The Davis & Egan Machine ‘Tool 












































H ' 
Fic. 1.—Mo.Loney ELEcTRIC COMPANY'S 
Type A TRANSFORMER. 





Company, of Cincinnati, Ohio, has 
been reorganized, and its name 
changed to the American Tool Works 
Company. ‘The capital has been in- 
creased from $500,000 to $1,000,000, 
the increase being six percent, cumu- 
lative, non-voting stock, of which 
$200,000 has been subscribed for and 
issued. The balance of the preferred 
stock will not be issued at present. 
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Captain Griffin’s Volunteer Corps 
of Electricians. 

Capt. Eugene Griffin, U. S. A., 
retired, first vice-president of the 
(ieneral Electric Company, has or- 
ganized an auxiliary corps of elec- 
tricians and electrical machinists, 
which will serve in the army or navy, 
or both, in case war against Spain is 
declared. ‘lhe engineer corps of the 
army has been short of electrical 
experts, whose services are now in 
great demand in the preparation and 
planning of submarine mines and 
torpedoes. Captain Griffin recog- 
nized this deficiency of — skilled 
workers, and, with the permission of 
the Secretary of War, formed his 
plans, and has carried them out to 
success. He has obtained the names 
and the day and night addresses of a 
large number of skilled workmen in 
the employ of the General Electric, 
Westinghouse and other electrical 
concerns in New York and the New 
England states. ‘This information 
has been sent direct to (eneral 
John M. Wilson, U. S. A., chief of 
the engineer corps, who now has it 
on file. A number of these volun- 
teers are already at work in New York 
Harbor, Boston and Philadelphia. 
Within a day or two more will be 
sent to the southern coast. 

In an interview, Captain Griffin is 
quoted as saying : 

** Before the force could go to work, 





Fic. 2.—Erricrency Curves OF MOLONEY ELEcTRIC CoMPANY’s TyrE A 
TRANSFORMER. 


The steadily increasing foreign busi- 
ness of the company has necessitated 
its enlargement, and the change of 
name is made in the interest of this 
same foreign business. The stock of 
the Davis & Egan company has paid 
12 per cent annually since the com- 
pany was formed from the old Lodge- 
Davis concern. ‘The last act of the 
Davis & Egan directors was the dec- 
laration of the regular quarterly divi- 
dend of three per cent. It is practi- 
cally assured that Mr. Charles Davis 
will retain the presidency of the com- 
pany. 


a considerable amount of apparatus 
and supplies was needed, as the War 
Department has not been able to ac- 
cumulate these in sufficient quanti- 
ties. I have been of some assistance 
in locating the apparatus and supplies 
in the possession of private corpora- 
tions and companies. This can be 
procured at a moment’s notice. I 
may add that I have had the most 
cordial co-operation and support from 
every one to whom I appealed.” 
ae 

Mr. John I. Sabin, of San Fran- 
cisco, the telephone magnate of the 
Pacific Coast, is enjoying a rest of a 
few weeks in the cities of Boston, 
Providence and New York. 
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‘«« Modern Switchboards.’’ 


What is far and away the hand- 
somest and most artistic trade publi- 
cation the ELectricaL REVIEW has 
ever seen is that just issued by the 
Cutter Electrical and Manufacturing 
Company, Philadelphia, under the 
title of * Modern Switchboards.” The 
book is a quarto volume, bound in 
cloth and consisting of 222 pages. 
The switchboard and the appliances 
used thereon are fully described, and 
there is an historical résumé of early 
practices and expedients, indicating 
the advance recently made in this 
class of electrical apparatus. Data 
on improved methods of construction 
are also included. Inthe preparation 
of the book the Cutter company 
acknowledges its indebtedness to 
Messrs. Luther Stieringer, Albert B. 
Herrick and W. H. Tapley, contribu- 
tions from all of whom appear. The 
book is an unusually valuable one, 
and is well worth the price, $3, for 
which it may be obtained from the 
Cutter Electrical and Manufacturing 
Company. 

—— 
Massachusetts Institute of Tech- 
nology. 


The thirty-third annual catalogue 
of the Massachusetts Institute of 
Technology, of Boston, for 1897-8 
has been received by the ELECTRICAL 
Review. The splendid training in 
electrical engineering afforded by this 
well known institution is familiar to 
most of our readers, ‘The course of 
study is thoroughly up to date, and 
of a practical as well as theoretical 
character. ‘l'wo new courses of lec- 
tures have recently been added to the 
curriculum, one upon the industrial 
applications of electro-chemistry and 
relating to the economics of 
corporations. ‘There are now 1,19s 
students at the institute. 
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Electric Power In a Buenos Ayres 
Factory. 

Walker, Bailey & Company, of 
Buenos Ayres, are installing the first 
outfit of electric motors for supplying 
all of the motive power in a factory, 
that has ever been installed in that 
country. The plant is for a weaving 
factory, and is to be driven by Lun- 
dell electric motors of such power 
that each motor will drive six ma- 
chines. There are instances where it 
is advisable when putting in electric 
motors to fit each machine with a 
separate motor, but in this instance 
the machines are always in operation; 
hence it is economical to install on 
the plan adopted by Walker, Bailey 
& Company. 





238 


ADVANCE INFORMATION 


New Telephone and Telegraph 
Companies. 

Snow Hitt, Mp.—The Worcester 
Telephone Company has been incor- 
porated by C. J. Purnell, W. S. 
Powell, W. F. Johnson, J. P. Moore 
and others ; capital stock, $2,500. 





ASHEBORO, N. C.--E. A. Wiles, of 
Randleman, N. C., is said to be con- 
templating the establishment of a 
telephone system in this place. 


EDDYVILLE, Ky.——Jas. Clark is 
considering the construction of a 
telephone system. 


Sparta, N. C.—The_ telephone 
line will be extended from this place 
to McMinnville within a short time. 


KissBie, Mich.—Kubbie Telephone 
Company has been incorporated, with 
a capital stock of $10,000. 


McFatit, Mo.—The McFall Tele- 
phone Company has been incorpo- 
rated by C. O. and H. J. Patton, 
Lewis Schultz & Company, William 
A. Patton, Jr., and others ; capital 
stock, $1,000. 


Wavucoma,lowa—The Union Elec- 
tric Telephone Company will build a 
line from Austin to Spring Valley. 


West Pratns, Mo.--The West 
Plains Telephone Company has been 
incorporated by D. W. Reese, Charles 
U. Gale, F. O. Hines and others; 
capital stock, $20,000. 


Grarton, W. Va.—The Wickwire 
Telephone Company has been organ- 
ized, with Dr. Alex. Leeds, presi- 
dent ; Richard Wood, vice-president; 
Z. B. Knotts, secretary, and Edward 
Luzatter, general superintendent, 
and is constructing its lines. 


FRANKFORT, TEN N.——The Cumber- 
land Telephone and Telegraph Com- 
pany and the Great Southern Tele- 
phone Company have consolidated ; 
capital stock, $3,(00,000. 


New Berne, N. C.-—The Hender- 
son‘ Telephone Company has_pur- 
chased the Newberne telephone sys- 
tem, and will expend several thousand 
dollars in improving same, putting 
in new switchboards, cables, etc. 

Atwoov, Kas.—The farmers of 
Rawlins County are considering the 
advisability of putting in a telephone 
line between Atwood and Achilles, 
by way of Chardon, so that they may 
communicate more readily with the 
markets. 

BLOUNTVILLE, TENN.—A_ tele- 
phone line is being constructed for 
the People’s Telephone Company, 
between this place and Fall Branch. 

Frstus, Mo.—The erection of a 
telephone line between this place and 
Hillsboro is contemplated. It is to 
have a connection with the telephone 
lines now running to Morse’s mill and 
De Soto. 


Dayton, On1o—The American 


District Telegraph Company has been 
incorporated; capital stock, $30,000. 


ELECTRICAL REVIEW 


Electric Light and Power. 


MALVERN, ARK.—C. W. Turner 
may give information concerning con- 
struction of an electric light plant. 


LOUISVILLE, Ky.—J. E. Powell, 
electrical engineer of the United 
States Treasury Department, Wash- 
ingtun, D. C., has prepared plans for 
the proposed $20,000 electric light 
plant to be placed in the Federal 
Building at Louisville. 


LockrorT, N. Y¥.—The Niagara, 
Ontario & Lockport Power Company 
and the Lockport Water and Electric 
Company will build a power canal 
from the Niagara River to Lockport, 
a distance of about 20 miles. 


Sonoma, Cat.—The Sonoma Elec- 
tric Light Company will construct an 
electric plant. 


PiEpMONT, W. Va.—James C. 
Fredlock has received contract from 
the city for electric lights and will 
establish a plant. 


Ciinton, Ky.—The Clinton Water 
and Light Company will consider 
propositions for the construction of 


“its proposed waterworks and electric 


light plant, to cost, complete, $10,000 
to $12,000. 


Manor, Tex.—The Manor Artesian 
Well Company will establish an elec- 
tric light plant. 

GREENWOOD, 8. C.— Walton & 
Wagner, Rome, (a., have received 
contract for establishing waterworks, 
and the General Electric Company 
has received contract for installing 
electric light plant. 

GLENS Fatts, N. Y.—The Glens 
Falls, Sandy Hill & Fort Edward 
Electric Railroad Company will erect 
a pew power-house. 

SIUTTGART, ArK.—The Stuttgart 
Water and Electric Company will as- 
sume the franchise granted to Charles 
Williamson, and arrange for the con- 
struction of plants and lighting and 
water supply. 

McComs, Miss.—An electric light 
plant will be established. 


HARRIMAN, TENN. D. W. 
Thomas, city clerk, may give infor- 
mation concerning construction of an 
incandescent light plant. 

CHARLOTTE, N. Y.—George P. 
Goulding may give information con- 
cerning construction of an electric 
light plant at an estimated cost of 
$10,000. 

JERSEY City, N. J.—The De Lery 
Light Company; capital, #500,000; 
corporators, Joseph B. De Lery, 
Casper H. Eicks, Otto R. Saint and 
Henry P. Chilton, of New York, and 
Edgar L. Jones, of Newark. 

Port JERVIS, N. Y.—The Port 
Jervis Light and Power Company 
will construct an electric plant to 
cost about $50,000. 


BERLIN FAs, N. H.—The North 
ern Electric Company, recently iu 
corporated, will build an_ electric 
light plant. 


New Electric Railways. 


CUMBERLAND, Mp.—The Cumber- 
land Electric Railway has _ been 
granted right of way for an extension 
from Narrow’s Park to Alleghany 
Grove. 

West Oneonta, N. Y.—The West 
Oneonta & Lawrence Railway Com- 
pany has been incorporated by Frauk 
Gould, Parker Wilson, Albert D. 
Getman, Walter S. Whipple, Harry 
W. Lee, David S. Peet and R. W. 
Strong to build five miles of electric 
railway between the villages named; 
capital stock, $750,000. 


Kirkwoop, Mo.—The St. Louis 
& Suburban Railway is doubling 
its electric line from this place to 
Meramec Highlands. 

East ORANGE, N. J.—The Third- 
Rail Block System Company, to man- 
ufacture a patented third rail for 
trolley roads; capital, $100,000; cor- 
porators, Louis E. Walkins and J. 
Warren Wiley, of Springfield, Mass. ; 
C. D. Chase, of Northampton, Mase., 
and Howard K. Wood, of Kast Orange, 

MuscaTINE, Iowa — The electric 
light and street railway plant, which 
has been under the management of 
W. A. Seevers, has changed owner- 
ship. The new purchaser, Harry W. 
Huttig, has taken charge, and there 
will be an entire change in the 
management. ‘lhe consideration was 
over $50,000 above the bonds. 


New Incorporations. 

JerseY Ciry, N. J.—The Duryea 
Motor Vehicle Company has been in- 
corporated. ‘The incorporators are 
William P. Williams and Charles L. 
Spencer, of New York, and Charles 
H. Hall, of Jersey City. 

CLEVELAND, Ou10—The Cleveland 
Electric Light Enlarging Company 
is authorized to manufacture and 
deal in photographic enlargements on 
$10,000 capital stock. The incor- 
porators are Jacob J. Denemark, 
Harry C. Mason, Frederick L. Taft, 
W. T. Black and A. M. Austin. 


SaLtt Lake City, Utan—Arti- 
cles of incorporation of the Salmon 
City Electric Light and Power Com- 
pany have been filed with the Secre- 
tary of State. The capital stock is 
$10,000, and the directors named are 
G. G. Shaver, William F. Boxwell, 
William Peterson, W. ‘I’. Robinson, 
R. W. McBride and Ed Mingle. 


Mapison, Mer.—Somerset ‘Tele- 
phone Company has been incorporated 
for the purpose of operating a tele- 
phone exchange for the towns of 
Madison, Anson and North Anson, 
with $2,000 capital stock. The 
officers are: President, ‘Thomas H. 
Spear, of Anson, Me.; treasurer, 
Jennie L. Spear, of Anson, Me.; 
certificate approved, March 15, 1898. 

Rockrorb, Itt.—The Rockford 
Railway, Light and Power Company 
has been organized by F. A. Poor, 
M. B. Poor and R. 8. Clements, to 
construct and operate street railways; 
capital stock, $250,000. 
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Montauk [lultiphase Cable 
Adopted by the Gamewel| 
Company. 

As will be observed from the lette; 
printed below, the Montauk Mult). 
phase Cable Company, of New York 
city, have recently closed a very jy. 
portant contract with the Gamewel| 
Auxiliary Fire-Alarm Company, 
under which the multiphase cabje 
will be used for combining thermo. 
static fire-alarms with the Gamewell 
system of fire-alarm telegraphs. 

As the readers of the ELecrrricsy 
Review know, the Montauk Multi. 
phase Cable Company recently origi. 
nated and developed a new type of 
cable which gives to property-owners 
and insurance companies a protection 
against loss by fire when used with 
any interior service, heretofore un- 
known. The chief advantage of 
these cables lies in the fact that they 
are not required to be specially in- 
stalled in order to afford a means of 
discovering dangerous heat or flame 
and to give automatic notification at 
any point or points desired where 
such a flame exists. Although in- 
stalled for purposes of an entirely 
different character, every fractional 
part of their wire or cable installed 
under the Montauk system is cou- 
tinuously thermostatic, and conse 
quently results in giving protection 
from loss by fire, which is an advan- 
tage equally beneficial to the property- 
owner and the insurance companies. 

The Gamewell company, as is well 
known, is the parent of the present 
extensive fire-alarm system which is 
in use in over 700 of the largest cities 
of the United States, and the Mon- 
tauk Multiphase Cable Company 
certainly to be congratulated on the 
fact that the conservative Gamewell 
company has recognized the merits of 
their product and will hereafter useit 
in connection with their own appa 
ratus. Ina few words, the closing of 
this contract means that the Game- 
well Auxiliary Fire-Alarm Compan) 
is willing to rely upon the burning of 
the Montauk cable to close the circult 
and automatically call out the fire de- 
partment through the Gamewell sy 
tem. The letter referred to appear: 
below: 

Joseph W. Stover, President. 
Geo. F. Milliken, General Manager. 


H. F. Bender, Treasurer. 
Albert H. Cross, Superintendent. 


GAMEWELL AUXILIARY FIRE-ALARM COM 
PANY. 


EXECUTIVE OFFICE, 
19 Barclay St., 
New York, March 30, 1898 
Montauk MULTIPHASE CaBLE COMPANY, 
100 Broadway, New York City ‘ k 
GENTLEMEN: Herewith we send you formal a¢ 
ceptance of your proposal for furnishing us with 
your *' multiphase electric cables."’ 4 
After full consideration we have come to the oon 
clusion that we will find, through the use of your 
cable, something long known to be desirable, but 
hitherto impracticable; viz., a device W hich we = 
safely use for the purpose of combining thermo 
static fire-alarms with our auxiliary system of con 
nection with public fire-alarm telegraphs. 
Yours truly . 
(Sig Jos. W. STOVER, 
igned) J¢ President. 








nhkmemwkoea of Gf om 


a ae a ee 





-No.215 


able 
vell 


1€ lette; 
Multj 
W York 
ery in. 
Ame wel 
mpany, 
P cable 
shermo- 
sme wel! 
TRICAL 
Multi. 
y origi. 
type of 
‘OW ners 
tection 
d with 
re un- 
age of 
at they 
ly in- 
eans of 
> flame 
100 at 
where 
oh in- 
ntirel; 
>bloual 
stalled 
S COl- 
Conése- 
ection 
.d van- 
perty- 
anies, 
is well 
resent 
ich 18 
cities 
Mon- 


ny 


lewell 
‘its of 
use It 
appa 
ng of 
name: 
|pany 
ng ol 
recut 
e de- 
| Byé- 
pears 


188. » 


al a 
s wit 


e Col 


le, but 
ve cal 
erme 
f cot 


| 
| 
| 
| 


1808 


April Ll, 


ELECTRICAL 


REVIEW 


239 





—_—_—— 





——— 
The Question of Overhead Wires. 

The objection frequently raised to 
the building of overhead telephone 
and telegraph lines is due, as a rule, 
not to the presence of the wires at a 
certain distance above the street sur- 
face, but rather to the supports to 
the wires—the poles. Many persons 
consider that poles, while actually 
occupying but little space, fill the 
street, and if both sides of a street on 
which it is proposed to build a new 
line are already occupied by lines of 
other companies, the objection be- 
comes even more pronounced. Under 
these circumstances, the building of 
a pew line means the use of larger 
poles in order that the wires of the 
new line shall clear those of the old ; 
to those already opposed to overhead 
lines this is particularly objectionable. 

Except in large cities, where it is 
really more economical to place wires 
under ground owing to the immense 
number of wires in service, overhead 
construction must be followed. It is 
not feasible to place wires in subways 
in small cities and towns because of 
the comparatively few connections, 
which, if made by means of subsidi- 
aries from the subways to distributing 
points or to terminal poles, requires 
alarge outlay. ‘The question which 
confronts companies desiring to build 
new systems is how to meet the ob- 
jections of those opposed to pole-line 
construction to whom they apply for 
rights of way. One way in which to 
partly meet the opposition is to re- 
duce the number of poles, making 
the spans longer between supports ; 
another is to resort housetop con- 
struction in the business sections of 
cities and towns. Neither of these 
plans can be followed, however, un- 
less the wire used possesses great ten- 
sile strength, because of the additional 
strain occasioned by the increased 
distance between supports. 

Standard  pole-line construction 


calls for 40 poles to the mile, 132 
feet being the average distance be- 
tween poles. Notwithstanding this 
the Geneva 'lelephone Company, of 


Geneva, N. Y its general 
manager, Mr. Bronson, cer- 
tifies to the satisfactory workings of 
bimetallic wire under strain in 
the following letter : 

We have over 15 
now in service, and the 
very satisfac’ory indeed 
to recomme nd it for 
service 

We are giving the wire a very severe test as to its 
tensile strength, as we have one span a little over 
400 feet long over which we have 32 wires. We 
have pulled the wire in this section very tight, and 
so far we have not had a single case of line trouble 
in that remarkably long span. 


The wire which is above referred | 
to is of size No. 14, Brown & Sharpe | 
gauge, weighing but 63 pounds to the 
mile. At the time Mr. Bronson wrote 
bimetallic wire had been in service 
on the Geneva Telephone C om pi any’s 
lines for nearly a year, which is satis- 
factory evidence of its durability. 


., through 
F. S. 


vreuat 


bimetallic) wire 
results so far have been 

We would not hesitate 
line wire for telephone 


0 miles of your 








Mindree.... 


nterests 


The Partridge Carbon Company, 
Sandusky, Ohio, has just issued a 
very striking little catalogue, printed 
in two colors, of the Partridge self- 
lubricating motor, dynamo and gen- 
erator brushes. <A price list is also 
given and sizes for the different 
makes of apparatus. The little book 
will be ir demand by all users of such 
apparatus. 


F. E. Benton, of Stoughton, Mass.. 
is the inventor ard manufacturer of 
an 
for street and elevated railroad cars. 
Its chief advantage lies in the fact 
that its length is automatically ad- 
justable so that a tall or a short pas- 
senger can stand and hold on to it in 
comfort. A number of prominent 
street railways have adopted the Ben- 
ton hand-strap. 


The Garton-Daniels Electric Com- 
pany, of Keokuk, Iowa, have issued 
an attractive booklet describing the 
Garton lightning arresters which have 
achieved great popularity. These 
arresters are made in several types for 
central station, street railway circuits, 
street cars and stationary motor pro- 


tection. ‘The company has received 
the strongest kind of testimonials 


from prominent users and the sales 
of this apparatus are rapidly growing. 


The American Electrical Works, 
Providence, I. I., isa company with 
an enviable reputation for the high 
grade quality of product. The 
American. is one of the oldest and 
most successful wire and cable manu- 
factories in the country, «nd _ its 
standing is excelled by none. The 
president of the company, Mr. Eugene 

Phillips, can name his friends by 
the score, and his treatment of cus- 
tomers is such that their numbers 
constantly increase. 


The Electric Ozone Syndicate, 





Limited, 5 New Union street, Lon- 
don, E. C., England, is now prepared 
to supply commercial ozone generators 
built entirely of aluminum. ‘The 
vield of ozone from these machines is 








| and 
Ingenious automatic hand-strap | 


' Edison candelabra base, 


| ciency and length of life. 





said to be about 100 grammes per 
horse-power hour and they can be 
made cf any size to produce from 100 
to 1,000 grammes and more per hour, 
The generators are constructed under 
the patents of Mr. E. Andreoli, who is 
the managing director of the company. 


Among the principal applications for | 


ozone are seasoning wood, bleaching, 
maturing wines and spirits, ventilat- 
ing unhealthy buildinge, sterilizing 
impure water, etc. 


Users of miniature incandescent 
lamps will very readily appreciate the 
advantage of having a miniature 
lamp of a standard, reliable make 
that can be depended upon for effi- 
The Pack- 
ard sign lamp, which is a miniature 
lamp about two inches long over all 
one inch in diameter, fills the 
demand for a high-grade miniature 
lamp. It is mounted with regular 
gives about 


two candle-power and burns four in 


series on 50 to 60 volts or eight in | 


series on 100 to 120 volts. Thislamp 
is carried in stock in Chicago in large 
quantities by the Electric Appliance 
Company, who always hold them- 
selves in readiness to ship 
any number of these lamps and the 
necessary sockets. 


“MUNICIPAL OWNERSHIP 


VERSUS 


PRIVATE CORPORATIONS, 


WITH 
EDITORIAL 
OF LIGHTS 
PRIVATE COMPANIES 
PLANTS, WITH LIST OF MUNICIPAL 
PLANTS THAT HAVE BEEN SOLD OR 
SBANDONED. CONTAINING, ALSO 
A COMPARISON ENGLISH 
AND AMERICAN GAS AND 
RAILWAY PLANTS.” 


M. J. 


with statistics to date 
50 cents. 
price, by 


OPINTONS, 
AS FURNISHED BY 
AND MUNICIPAI 


LEGAL AND 
AND COST 


Iy FRANCISCO 

Pamphlet 
Sent post 
the 


Fifth Edition 
form, 150 pages, price, 
age free, on receipt of 


ELECTRICAL REVIEW PUBLISHING CO. 


TIMES BUILDING, NEW YORK. 


CROFTON STORAGE BATTERY CO. 


J. K. PUMPELLY, Manager. 


VERY LIGHT BATTERIES 


A SPECIALTY. 
327 DEARBORN STREET, 





CHICAGO, 





DIXON'S GRAPHITED WOOD GREASE 


FOR TROLLEY CAR GEARS. 


ABSOLUTELY PREVENTS NOISE AND DOES NOT 
OOZE OUT OF GEAR CASE. 
“LASTS THREE TIMES AS LONG AS ANY OTHER LUBRICANT.” 


Jos. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 


promptly | 


TABLES | 


The Western Electric Company, 
Chicago and New York, has issued a 


handsome 36-page illustrated fan- 
motor catalogue printed in two 


colors. It issubstartially bound ina 
neat and artistic cover. In the intro- 
duction they call attention to the 
desk and ceiling fans of the direct- 
current type, and also the desk 
and ceiling fans of the alternat- 


ing-current type. A very clear and 
good illustration is given of the desk 
motor, showing the working parts in 
a sectional drawing, together witha 
complete description of the various 
details. Following this description 
comes the price list of the desk and 


J.C. WHITE & COMPANY, 


INCORPORATED 


ENCINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK,N.Y. 
EQUITABLE BLOC., BALTIMORE. 


NAGLE & BALL, CONSULTING 





ENGINEERS. 


PLANS, SPECIFICATIONS, 
REPORTS, DESIGNG........... 


CHICAGO. 


Suite 1626-27, 
Monxdnock Block, 


Wi. WURDACK, 
Electrical Engineer 


AND 


Contractor. 
No. (9S. 11th St, ST. LOUIS. 


Western Agent: 

Triumph Dynamos. 
Triumph Motors. 

Triumph Power Cenerators. 


(luick-Break Switches. 


If you desire the best, latest and most improved 
quick-break switch on the market, get the 


‘* DEMARY.”’ 


They are all made of the best material that can 
be obtained. and all parts are standard in size. 

These switches are made in one grade only, highly 
polished and lacquered 


Send for Catalogue and Prices. 








They will interest you 
R. C. DEMARY, 

133 Erie County Bank Building, BUFFALO, N.Y. 
MARYLAND ACENTS: 


Cookman Electrical Mfz. Co., BALTIMORE, MD. 


DIRECT-READING AMMETERS 


OR ————— 


VOLTMETERS, 


Like cut, 
y at $1.50 each. 


Cherry Electric Works, 


25 &27 3dAvenue, NEW YORK. 





reading from 0 to 10, 
0-25 at $5.00 each. 








ALL, 





KINDS. 


NEW, REFILLED, REPAIRED. 


ASSEMBLED READY FOR USE. 


Write for Prices, 


-. COMMUTATORS 


COMMUTATOR SEGMENTS 





ARMATURES REWOUND. 


F. E. HOMER & C0., CLEVELAND, OHIO. 
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brackets fans, each fan motor having | full assortment of fuse strips. The] pany, of Elizabethport, N. J. Each | NOTICE TO CONTRACTORS — SEALED pro. 
’ £ I k J? is ’ ai - 

full page illustration, the speed, the | composition entering into their| of the Stephenson machines will have | ___ Pos#ls for furnishing the materia's ard per. 

» . forming the labor required and necessary for 


voltage, the current consumption, and 
the shipping weight being given 
at the foot of the illustration. Ina 
similar manner a detailed sectional 
drawing of the direct-current ceiling 
fau is given together with a compre- 
hensive description and following it 
is the price list and illustration of a 
complete fan ready for operation. 
Six pages of the catalogue are given 
up to the description of alternating- 
current desk and ceiling fans. The 
Western Electric Company is the 
agent for the Tuerk alternating-cur- 
rentceiling fan. There are three pages 
of the catalogue devoted to battery 
fans and the last two pages give a 
complete list of the accessories 
necessary for installing fan motors 
of different types; viz., flexible 
cord, attachment plugs, receptacles, 
etc. This catalogue covers all the 
details and gives one all the informa- 
tion that could be asked in regard to 
fan motors. 

The Crofton Storage Battery 
Company, Chicago, which makes a 
specialty of very light batteries, is 
filling several orders for vehicle equip- 
ments, where a minimum of weight 
is of course most desirable. So far 
the batteries are reported as giving 
very satisfactory results, taking in 
consideration the small weight of 
the plates used. 

Slowly but surely the days are 
losing the rawness of the chilly spring, 
and resemble more and more the 
heated period that visits us with 
annual regularity. Now that a pro- 
longed trip to a southern clime is in 
store for our soldier boys, it would be 
a good plan to provide each regiment 
with a quantity of Lundell fans, says 
the advertising man of tne Central 
Electric Company. 

The New Transformer recently 
placed on the market by the Moloney 
Electric Company, St. Louis, is fast 
verifying the prediction made by the 
makers a year ago, that it would be- 
come a formidable rival to older 
makes, as soon as its good qualities 
became known. In addition to high 
efficieney and close regulation, the 
makers say that exceptional care is 
exercised in submitting each con- 
verter to a high-pressure insulation 
test before shipment. 


The Central Electric Company 
are carrying in Chicago stock Edison 
fuse plugs of all sizes, standard fuse 
wire put up in neat and attractive 
packages convenient for use, fuse 
links with copper terminals of all 
lengths and capacities, as well as a 





various fuse material is the result of 
numerous experiments, and practical 
tests have determined it to be a most 
accurate fuse material. 

One hundred and fifty thousand 
telegraph poles in one pile would 
make quite a respectable pyramid, 
yet this is the quantity Naugle, Ho!- 
comb & Company, Chicago, carry in 
stock to meet the demands of tele- 
graph, telephone and railway concerns 
throughout the country, who often 
depend upon quick shipments of poles 
for the completion of a line. Using 
32 poles to the mile, the above. named 
quantity would build a line nearly 
4,700 miles long ; quite a respectable 
distance. 

The Kerite Cables are to be ex- 
tensively used by the government. 
A press dispatch from Connecticut, 
April 7, says: ‘* The largest order that 
has yet been given by the government 
for submarine cables, to be used fcr 
torpedo purposes, has been received 
at the Kerite Cable Works, at Sey- 
mour, and it was conditional with 
early shipment. The order consists 
of 50 miles of single-conductor sub- 
marine cable and 15 miles of No. 7 
conductor submarine cable. In order 
to fill the order at as early a date as 
possible the works will be required to 
run night and day for several weeks.” 





The Sprague Electric Company | 


will exhibit at the Electrical Expos - 
tion, at Madison Square Garden. The 
exhibit will comprise a type of each 
Sprague electric elevator manufac- 


tured by that concern; a direct-con- | 


nected lighting plant; Lundell power 
and fan motors; exhaust fan outfits; 
a printing machine in operation, 
together with blowing outfit; a cab of 
the London type with automobile 
motor and Sprague controller; screw 
pumps; armatures; conduit; switch- 
boards and conduit racks. ‘The 
Sprague company promises to make 
as complete an exhibit as has ever 
been made in their particular line. 


The Lundell [lotor seems -to be 
gaining rapid recognition among 


large power users. It has given in- 
variable satisfaction during all the 
years it has been upon the market. 
One of the latest contracts awarded 
the Sprague company is that awarded 
by the John Stephenson Car Com- 


WANTED. 


Lubricating Oils from 
Liberal terms 


Salesman to sell 
samples on commission, 
Tue Evecuip O11 CoMPANY 

CLEVELAND, OHIO, 





its independent Lundell motor, and 
the sizes used will be from three to 


40 horse-power, mostly large size 
machines. Some of them wll be 


direct connected, and some geared. 
In addition to the power motors, the 
Sprague company has secured a con- 
tract for exhaust fan outfits. The 
plant will be one of the largest of its 
kind in the country, and will employ 
only Lundell motors. 


Northern Electrical Manufactur- 
ing Company—One of the most im- 
portant agency contracts placed fcr 
several years past was consummated 
last week between the Northern Elec- 
trical Manufacturing Company, of 
Madison, Wis., and Kohler Brothers, 
of Chicago, whereby the latter firm 
becomes, for a number of years, the 
agent for the sale of apparatus made 
by the Northern Electrical Manu- 
facturing Company, the territory em- 
bracing Illinois, lowa, Muisseuri, 
Indiana, Nebraska, Kansas, Ken- 
tucky, Tennessee, Michigan, Ohio, 
Pennsylvania, New Jersey. Maryland, 
Delaware and the District of Colum- 
bia. Messrs. Kohler Brothers, having 
such excellent reports of the merits 
of the apparatus, and having, prob- 
ably, sold more motors than any in- 
dividual firm in the West, yaining 
thereby a most extensive knowledge 
of the business, took this step after 
the most thorough investigation of 
the Northern apparatus. They found 
it to cover a wider range of applica- 
tion and to meet more requirements 
than any other apparatus that had 
come to their knowledge. It can be 
but a matter of.great congratulation 
to the Northern Electrical Manu- 
facturing Company to have completed 
arrangements whereby it will have 
the benefit of the experience, ability 
and sound business policy of this 
well known Chicago firm. 


FOR SALE... 


One 150-h.-p. Single-Cylinder Ball & Wood 
Engine, 16 x 16, 250 R. P. M. In first- 
class condition. 

Two 60-k -w. Edison Bi-polar Dynamos, in 
A No. 1 order. 

One 60-inch 3-ply Leather Belt, 96 feet 0 
inch long. Run but a short time. 

For further particulars, address 

J. F, OUTWATER, 
360 Pearl Street, 
Brooklyn, N. Y. 
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installing the electric light wiring for the eastern 
approach, porticos end lobbies, and completing 
the electric wiring for the western staircase and 
fifth story of the state library ; also for turvishing 
the electric light fixtures for the eastern approach 
lobbies, porticos and western staircase, for the 
State Capitol at Albany. N. Y., may be sent by 
mail or delivered in person up to 12 o'clock noon on 
the 29th day of April, 1898, to the undersigned at 
his office in the Capitol. Albany, N. Y. 

Only the bids of partie~ or fi: ms actually engage 
in electrical construction work and in the many. 
facture of e’ectric light fixtures will be considered 
and bidders must be ab'e to refer 10 work similar 
in character, performed by them elsewhere. 

Separate propo-als must be made for the electric 
wiring and for the fixtures, and must be accom- 
panied by a cert'fied check or New York draft for 
a& sum equal to ten per cent of the amount of such 
proposa! to guarantee execution of contract, pay. 
able at sight to the order of the Superintendent of 
Public Works. Said deposit will be retained as q 
part of the security until the completion of the 
contract. The amount of bond for the faithfy| 
performance of contract, on execution of contract, 
will be forty per cent of the prop: sal or proposals, 
and the amount of labor bond required on execy. 
tion of contract will be thirty per cent of the pro. 
posal or proposals. 

The work isto be done with all the speed com. 
patible w.th good workmanship, and the contravtors 
are required to state the time within which they 
will bind themselves to complete the work. as the 
element of time will be considered by the Superin- 
tendent of Public Works in awerding the contract, 

Drawings and specifications may be seen and 
blank forms of proposals obtained at the office of 
I. G. Perry, Capitol Commissioner, in the Capitol, 
at Albany, N. Y. 

Orig nal designs for electrical fixtures, together 
with plans and :pecifications, and proposals for 
furnishing same, as substitute for designs shown 
as above stated, will be received and given con- 
sideration. 

The undersigned reserves the right to reject any 
or all bidsas he may deem for the best interest of 
the state. GEORGE W. ALDRIDGE, 

Superintendent of Public Works. 


IRON ROOF 
FOR SALE. 


Width of building 155 ft., out to out, 
divided into a center span 66 ft., Wiha 
wing on each side 43 ft., 6 in.; total length 
of the building, 350 ft. This buildivg is 
designed with brick sides and gable walls, 
with iron roof trusses and iron supporting 
columns; originally bui't for an iron foun 
dry, but owing to the failure of the pur. 
chaser is now off: red for sale at a bargain. 
Is admirably adapted for a foundry for 
light or heavy castings, mactine shop, car 
barn, or for any other general manufactur. 
ing purposes We guarantee the iron work 
as good as new, building never having been 
used. 





Apply to 
THE BERLIN IRON BRIDGE COMPANY, 
EAST BERLIN, CONN. 


WANTED 


Three Edison No. 20 (60 K.-W.) or three 
No. 32 (100 K.-W.) machine frames and 
armature cores only. 
AKRON STREET RAILWAY AND ILLUMI- 
NATING COMPANY, AKRON, OHIO. 


WANTED 


to sella patented device which should be 
applied to every street car in the country, 
For full particulars, apply to 
CHARLES A. MANN 
Banoor, ME. 











Bargains in Dynamos, Engines, Etc. 


Direct-current dynamos of 350, 700, 725, 800, 810, 900, 1,075, 1,350, 1,610 and 2,500 light capacity 
Alternating-current dynamos of 750, 900, 1,800 and 2,000 light capacity. 





Are dynamos. 
Engines, 50, 7 
Boilers, 100, 250, 375 and 500 horse-power. 
Heaters, 150 and 2,000 horse-power. 
Pumps, all sizes. 


GHIGAGO EDISON GOMPANY, 


. 24, 30, 40, 50 and 60 lights, both 1,200 and 2,000 candle-power 
85, 100, 115, 125, 150, 175 and 200 horse- power 


Write us for Price-list No. 21 


This apparatus has been removed from our own Central Stations 


to make room for larger units. 


We therefore know its history and 


can guarantee it to be in thoroughly good operative condition. 


139 Adams Sst., 


CHICAGO. 
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PE tectrical... - 
>} [Dp nts. 


jally reported for this journal by E. S§. 
peeee solicitor of patents, Loan and Trust Build. 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. 1 


APRIL 5, 1898. 

601.717 Solenoid blow-out for dispersing 
arcs formed in breaking electric circuits ; 
s. §. Short, Cleveland, Obio—In a con 
troller, a series of separable contacts, a con- 
ducting coil arranged adjacent to and hav- 
ing acentral open space presented toward 
each pair of contacts, and means for cutting 
said coil into and out of circuit with said 


ISSUED 


contacts 

601,730 leat 
alarm systems; J. D 
N.Y 

601,758 Electric lantern; O. C. Prasse, 
West New Brighton, N. Y.—A battery, 
comprising a casing having a removable 
head thereon and a depending cylindrical 
carbon attached to said head, an enclosed 
porous cup and a removable zinc contained 
within said cup. the said cup and the said 
casing adapted for, respectively, containing 
chemical compounds, the said head having 
ad agonal vent containing mercury, leading 
therethrough for escape of gases. 

601,768 Printing telegraph system; John 
Burry, Fort Lee, N. J. 

601,871 Electro-magnetic circuit-breaker; 
G.S. Dunn, East Orange, N. J.—The com- 
bination of an _ electro-magnetic circuit 
breaker, a latch thereon which permits it to 
move freely in one direction only, a resist- 
ance controlling switch, and a part on the 
resistance-controlling switch movable into 
the path of the latch 

601,979 Electric welding machine; C. 
Neilson, Brooklyn, N. Y.—In an electric 
welding machine, the combination with the 
vise, comprising a frame, ascrew and a 
sliding block, provided with a circular re 
cess in its center, set 
nected with the screw of a clamping-jaw, 
having its top beveled from center to the 
sides, a dove-tailed groove in its apex, a 
pivoting device having a dove-tail-shaped 
base and a circular head, and of a screw 


for electric fire- 
Brooklyn, 


detector 
Gould, 


passing through the head of the pivoting | 


device and through the sliding block, and 
connecting the clamping-jaw to the sliding 
block of the device. 

601,992 Electric brake 
Vanderbeck, Scammon, Kas.—An electric 
brake operating device, having a 
provided with contiguous spaced poles, and 
a polarized plunger terminally disposed be- 
tween the poles of said magnet and adapted 
to be operatively connected with the mov- 
ing parts of the brake mechanism. 


mechanism ; A. 


INDUSTRIAL NOTES. 


The Electrical Novelty Manu- 
facturing and Construction Com- 
pany, of 116-118 Green st., Brooklyn, 
N. Y., are issuing a very handsome 
illustrated catalogue embodying sev- 
eral new inventions, lately patented by 
the firm, and the means of using them. 
A general description on the uses of 
different electrical supplies handled 


in the frame and con- | 


magnet | 


by them will be dealt with, and also 
some practical advice ou construction 
work. The catalogue will be sent 
free to any who may be interested. 


The Long Island Railroad has 
greatly improved its service to pro- 
vide for its rapidly increasing busi- 
ness. Mr. H. M. Smith, the traffic 
manager, realizes that the popularity 
of this beautiful and extensive sea 
coast island as a Summer home is 
growing every year, and the demand 
for railway accommodations during 
1898 will probably be greater than 
ever before. 


The Westinghouse Electric and 
Manufacturing Company has just 
opeved a new branch office at Austin, 
Tex. Mr. J. E. Johnson will have 
charge of the oflice aud of the fur- 
ther extension of Westinghouse busi- 


ness in the southwest. The large 
contracts which this company has 


been handling in Mexico and the 
Texas region have led to the «stab- 
lishment of this new center of elec- 
trical trade. 


The New Perfection Dynamo 
Brush, manufactured ty the Ohio 
Specialty Manufacturing Company, 
ot ‘Troy, Ohio, is attracting consider- 
able attention among central stations. 
The brush is a combination of wire 
cloth, leaf copper and graphite, and 
needs no trimming or attention. It 
is also self-Jubricating. The offer of 
the company to send sample brushes 
to any desiring a trial has gained a 
good market for it, and. they report 
numerous stock orders from the 
different supply houses. 


The Mica Insulator Company, 
having general offices at Chicago and 
New York, and also a branch office at 
London, England, have recently re- 
ceived an order for over 5,000 micanite 
|segments of a large pattern from a 
large electrical machinery firm. Also 
an order calling for 2,000 segments 
| from another firm and one of 2,600 
/segments from a motor company. 
The company report that the mican- 
ite segments are meeting with con- 
siderable favor among the machinery 
_builders. The softness and evenness 
with which the segments wear away, 
they claim, cause great satisfaction 
to those using it. The firm offer to 
send free of expense a sample set of 
segments to any electrical manufac- 
turers or repair concerns desirous of 
demonstrating the value of the same. 





High-Potential Petticoat Insula- 
tors — The following statement has 
been issued: ‘‘ My attention has been 
called to the fact that the R. Thomas 
& Sons Company, of East Liverpool, 


| Ohio, are putting upon the market a 


| high-potential petticoat insulator, 





which consists of two or more pieces 
fused together. Over a year ago | 
made an application for a patent for 
this same construction, and this ap 
plication was allowed me in April. 
Instead, however, of paying the final 
government fee, and permitting issu- 
ance of the patent, I withdrew the 
claim for the purpose of inserting 
more specific claims than the generic 
ones which were allowed first to me. 
While my application was undergoing 
amendment, preparatory to making 
other claims, one of the persons con 
nected with the R. Thomas & Sons 
Company filed an application, which 
was put into interference with my 
application. Preliminary statements 
as to the dates of invention were filed 
by each of us, and my preliminary 
statement shows that I made the in- 
vention more than a year prior to the 
invention made by the person con- 
nected with the R. Thomas & Sons 
Company. I desire to say that, 
in the end, priority of invention 
will be awarded to me, and the patent 
issued to me, and when it is so issued, 
I shall promptly bring suit against all 
users of these insulators of two or 
more parts. The patent issued the 
R. Thomas & Sons Company, March 
8, 1898, is a limited patent covering 
only a method of making insulators, 
and can not be used after the issuance 
of my generic patent without infringe- 
ment. I make this statement thus 
publicly, so that persons who purchase 
these insulators may be advised of 
my intentions. I claim to be the 
first to invent and produce a high- 
potential petticoat insulator, con- 
sisting of two or more parts fused or 
united together with glaze. 

(Signed.) ‘‘FrED M. 

‘Victor, New York.” 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, and MR. GUSTAV BISSING, 
late Principal Examiner of Electrical Division 
A, U. S. Patent Office. announce the forma- 
tion of a partnership for the general 
practice of PATENT LAW, with its offices 
at the McGill Building, WASHINGTON, 
D. C. 


LOCKE. 








GORDON PRIMARY CELL 


The ingoeeting pa ue 
wed a 2 ordon 
rimary Cell amon 
the Fire Alarm an 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com. 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
ability and economic 

features. 

If you wish to read 
the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and pricelist, to 


GORDON-BURNHAM BATTERY CO.., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 




















READING ELECTRICAL MFG CO. 


739 PENN ST., READINC, PA 
We Can Save You Money It Means More Bus 
Our New Bicycle Lamp Burns 25 hour 


without removing zincs 
PLECTRICAL SUPPLIES AT WHOLESALE PRICES 
POCKET VOLTMETERS AND AMMETERS, 


Wive wu 


TRIAT on YOUR NENT order, 


LETTER FILE 
N OT What You Pay 


but What You Get 








for What You Pay. 


$1.50 per dozen 
The Best Office Desks at reason- Cash with order 
able prices. Size 11x12\4%x3 


THE U. S. DESK & FILE CO., Inpianapouis, IND. 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


CAN YOU OBTAIN A PATENT ? 


Send me a model or oes of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All tents taken out through me are given 
special notice in the eating quraes of the country, 
thus bringing same widely before the public without 
cost to inventor. 

Rererences: ‘Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S$. DUVALL, 


Solicitor ot Patents, 











Loan and Trust Bidg.. 
WASHINGTON, D. C 





Electrical Manufacturing Company 


ELECTRICAL NOVELTIES, MINIATURE ELECTRIC LAMPS, 


329 Fourth 


TELEPHONE, 2579 (8th. 


Awenue, 
NEW YORK. 





CAN | 


For our free book, entitled “Can I Become an Electrical Engineer? 


2?” address 


BECOME AN ELECTRICAL ENGINEER? 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED 


Herman A 


Strauss, E. E., 


UNDER THE AUSPICES 


General Manager 


OF 


“THE ELECTRICAL 


ENGINEER.” 


120 Liberty Street, New York, U. 5S. A. 
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THE BRADY MAST-ARNS, 








Pennsylvania Museum and School 
of Industrial Art. 


tT > Y , ) VF t \ ; = . = | 
The New Kk ngland Cotton M in T. H. BRADY, New Britain, Conn., | 
facturers’ Association, on April 16, U.S. A. | 
will present to the Pennsylvania Manufacturer of Mast-Arms, Pole and | 


Museum and School of Industrial Swinging Hoods, House Brackets and 


Art a bronze bust of the late George 
Draper, Esq., of Massachusetts. ‘The ae 

° . nished on application. 
bust is mounted on a granite pedestal, 

. ; 
and is presented to the school as an A. L. BOGART C0. | 
evidence of the cotton manufacturers’ Svocessons To 

see ; ; . L, BOGART, 

appreciation of its work and objects, 


as well as to commemorate (ieorge FLECTRIC. GAS- 
Dre ’3 servi F inventor, man- 
raper's services as an Inventor, man LIGHTING SPECIALTIES 


ufacturer and patriotic citizen. 
50 East 20th Street, 


NEW YORK. 


PRENTISS CLOCKS 


are made in 


other for Construction 


Work. 


Specialties 
Catalogues and Prices fur- | 





Easter Greetings. 








As usual, the American Electrical 
Works, of Providence, R. I., are out 
with appropriate Easter greetings. 
Being unable to send to each of their 
friends an Easter egg, thev have sent 
a package of plant seeds which 


all sty’es and 
grades and are just the thing 


for TIME PLANTS for F 





\CTORIES 
Sand PUBLIC I 
Our specialty is 
nnection with 


SCHOOL ILDINGS 
sverything 
ego- € hing 


“Se electrical in c 





they request their friends to plant clocks. We make procram 
and raise their own eggs from. ‘This ee ae ee nae 
Easter souvenir is an unusually nove: a ee eae ree 
one and the neat idea has been ac- Send for Catalogue No. 7396 
ceptably carried out. The America _ 

Rleotrioal Works are to be congratu- Prentiss Glock Improvement Co 
lated on their latest souvenir. 49 DEY js NEW YORK CITY, 








KNIBRE SwiTcCH 


GENERAL CONSTRUCTION WORK. 
DYNAMOS REWOUND AND REPAIRED. 


UTICA ELECTRICAL M’F’G & SUPPLY CO., Utica, N.Y. 


ELECTRIC PASSENGER a 


peed ao 


vay park ks and p 


sorts St ] pL pleasure 


ES 





Various Designs and Sizes 


Ser for Spe 


THE ELECTRIC 
LAUNCH GO. 


Morris Heights, 
NEW YORK CITY. 


Tre “CLARK” WIRE 


FOR SWITCHBOARD, RAILWAY 
AND MOTOR USE. 


«1 and flexible wire 
insulation. 











"CLARK WIRE 


Ss of strande 
es with Clark's 


All size 
ind cab 





Inspector Boston Fire Underwriters’ Union says: *A thoroughly reliable and 
desiraole wire In every respect.’’ 


ELEC TRICAL REVIEW 


Vol. 3? -No. 15 











The Clark wire has been before the public, and in use for the past 10 years and has met with 
universal favor. We guarantee our insulation wherever used, Aerial { nde rene or Submarine, and 
e shall be ple ased to 


our net prices are as low, if not lower than any other first-class inst ilated wire 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 


HENRY A. CLARK. Treasurer and General Manager 
HERRBEK™ H EUSTIS. Vresident and Electrician 





Ei | 


BY 


MAI 


vn 


| } 
D Oil | Learned by study at home in your spare 
| time Able instructors. Superior text 

ovoks free. Fees moderate. 

Architectural Drawing Surveying Plumbing; 

Architecture; Metal Pattern Drafting; Pr specting: 

Book-Keeping; Shorthand; English Branches 
Refe rences in every city and town. All whe st 
u 
guaranteed success. We have helped eae 
to better positions. Cirecularfree. State subject 
you wish to study. 


prs 





Established 1891. 35,000 students and gradu. 
ates. Courses in Steam, Electrical, Mechanica] or 
Civil Engineering; Mathematics; Chemistry Mining; 


$2 in ADVANCE and $2 a MONTH 
Pays for a College Education at Home. 
INTERNATIONAL CORRESPONDENCE S¢ HOOLS, 
FOR SERVICE APPLY TO Box: 0» 
NEW YORK TELEPHONE CO. 


CONTRACT OFFICES: 


18 Cortlandt, 15 Dey, 952 Broadway, 115 W. 38th 


Scranton, Pa 





wy. R.OS’TRANDER & co, 
22 DEY STREET, 
Manufacturers of 


SPEAKINC TUBES, WHISTLEs, 











“THIS @ HAS BEEN MAKING ANNUNCIATORS. 
TELEPHONES Electric and Mechanical Belis. 
FACTORY, 






O YEARS, NOT CHEAP BUT 
SERVICEABLE AND FULLY GUARANTEED. | 
CIRCULARS FURNISHED 


FaViabvcr ELECTRIC © 


_BALTIMORE.MD.U.S.A. | 


RUBBER COVERED 


WIRES AND CABLES 
FOR EVERY SERVICE. 


For Underground, Aerial and Submarine 

use, “Safety” wires and cables have the in- 

dorsement of some of the largest users in the United States. 

Write for booklet containing the experience of users. 
THE SAFETY INSULATED WIRE & CABLE CO., 

225 to 239 West 28th Street, New York. 


DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 





Catalogue. 














our 





LEONARD F. REQUA, General Manager. 

















Telephone Induction Coils, Ringer and Eridge Bell Magnets, Drop Magnets, etc.,ete., also 
CAS LICHTINC SPARK COILS, 
THE VARLEY DUPLEX  MAGHET 00, 198 Seventh Street, Jersey City, NJ. 


WE MAKE THE 


REST CLIMBERS 


ON EARTH. 


Are forged entirely from one piece of 
the best steel No riveting of spur o1 
loops Sent on receipt of 82.00, 
We will refund the money on any 
pair that is not entirely satisfactory in 


cry Way 


Oshkosh Logging Tool Co, 


OSHKOSH, WIS. 








61-63 Hamnshire St., BISTON, MASS. || 













KLEIN & SION 


KLEIN’S CLIMBERS 


Connectors’s, Linemen’s 
and C —— tion Tools 
‘atalogne Fr “Send for one 
“MA TH HIAS. ‘KLEIN & SON, 


87-89 W. Van Buren St., . Chicago, IIIs. 24-30 Hudson 8t., 





USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO., 


New York. 


INDERS ror tHe 


ELECTRICAL REVIEW 


75 cents Each. 


REVIEW PUB. CO., 
New York. 





ELECTRICAL 
41 Park Row, 


Selling Agents, 








1 enrerenee - 





cradu. 
Mining 
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pecting: 
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ubjec et 
VOLS, 


—— 
co, 


TLEs, 
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HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


Sema for particulars to 


MOLONEY ELECTRIC CO,, 


No. GN. 12th Street, ST. LOUIS, U. S.A. 





EFFICIENCY—THE HIGHEST. 
REGULATION—CLOSEST. 
GORE LOSS —SMALLEST. 


Guaranteed against burn- 
outs of any kind, including 
lightning, for two years. 


a 

| BOSTON 

|, TRANSFORMER © 
BIBBER-WHITE COMPANY 

| ain 1OSTO 





ELECTRICAL MERCHANDISE 
OF EVERY DESCRIPTION. . 
MADE BY... -sceeeces 


BIBBER-WHITE COMPANY 
BOSTON. 





49 FEDERAL STREET, 








GRovuU MND a so oa 








POLARITY INDICATOR 
= Smallest, Cheapest, Bese im 
= WOOD &COMER, Ltd, 
PHILADELPHI 4 " 





FULL SIZE CUT PRICE,$!.00 
Can locate any breaka wr leakage, however small. Detector connected one pole to 
feed wire and other to grounc nd ( water or gas pipe). If leak ia direction of power station, 
platinum strip connected with feed wire becomes red ; if in other direction, vice versa. 
Write for d¢ scription. 


WooD & COMER, Ltd., 


130 CLIFTON STREET, PHILADELPHIA, PA, 





Write us, and let us 
quote you and send you sample. 
Our prices will save you dollars. 


OHIO ELECTRIC SPECIALTY MFG. CO., 


TROY, OHIO. 


EFFICIENCY GUARANTEED. 
PRIGES REDUCED. 


stating size, 

























M,) 
ADM <a 





raNsTOrmels 





The Crescent Fans, 


WOUND FOR ANY VOLTACE. 
DIRECT CURRENT. 


i ty 
m 
a 
a) 


WOK 
\ 


SH 
" 
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ADDRESS ALL COMMUNICATIONS TO — 


THE MARIETTA MANUFACTURING CO., 


MARIETTA, PA. 


MESTON FANS 


WERE GOOD TEN YEARS AGO— 


THEY ARE BETTER 
TO-DAY! 

All Our Alternating Current Motors are of the 
Induction Type. Wo Brushes, No Commutator, 
No Sparking, No Heating, No Repairs. 

« A complete line of Desk and Ceiling Fan Motors ready for 


immediate delivery. A postal card will bring our 1898 
Price List. 


ST. LOUIS ELEGTRIGAL SUPPLY C0., 


911 MARKET STREET, ST, LOUIS. 








ENCLOSED 


ARTWRIGHT LOS AIR-TIGHT FUSE 
_| GOODMART ELECTRIC CO. BOSTON. U.S.A ES] 
ry Z —_ hi = 
wit 
,’ 
(li 
Nn SPAWN. Use USES v4 af es yu " ‘ER a 
e BOSTON, GINS Sgr iSoes 
SEND FOR NEW’ PRICE LIST. 


SHAWMUT FUSE 0s Feperat sr., 
poston, mass. WIRE COMPANY. 

















ELECTRICAL REVIEW Vol. 32—No. 16 


WALKER |. 
COMPANY 


Railway Generators 
and Motors 
Electric Transmission 
Machinery 


viii 
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Walker Apparatus is Celebrated All 
Over the World 


CLEVELAND, OHIO NEW HAVEN, CT. 


. (6-20 Broad Street, New York 
WALKER RAILWAY CGCENERATOR AGENCIES IN ALL PRINCIPAL CITIES 


THE 3. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND 
GUARANTEED FOR AN ELECTRO-MOTIVE a | 0, 000 VOI F Ss. 
FORCE AS HIGH AS. 
CORRESPONDENCE SOLICITED. 


STANLEY ELECTRIC MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. S&S. A. 


BRANCH OFFICES: 
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BOSTON, ° ° ° e ° Equitable Building. CHICAGO, . e ° 1506 Marquette Building. 
NEW YORK, ° e = 39 Cortlandt Street. | SAN FR ANC ISCO, ° e 300 California Street. 
ST. LOUIS, e e e Weste rn Electrical Supply Co. ANDERSON, S. C. 








The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the S. K. C. System in Canada. 
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ALTERNATING CURRENT 
ENCLOSED ARC LAMPs. 


FOR 
INDOORS 


ot 


FOR 
OUTDOORS 


ut 


ADJUSTABLE 
FOR 
60 CYCLES AND 
125 CYCLES 


4 


Over 


5,000 


of these 
Lamps give 
nightly 
testimony to 
their excellence 


GENERAL ELECTRIC COMPANY 


Principal Offices, Schenectady, N. Y. 


Sales Offices in all large Cities of the United States. For Canada address, Canadian General Electric Company, Toronto. 


THE STANDARD 
ELECTRICAL APPARATUS 


OF THE WORLD. 








8O 


TO 


I0O 


HOURS 


LIGHT 


WITH 


ONE 
0% inch 
Carbon 


ot 


ADJUSTABLE 
FOR ALL 
STANDARD 
VOLTAGES 





THE STANDARD 
ELECTRICAL APPARATUS 


OF THE WORLD. 





9 
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ASSEMBLED COMMUTATORS 


Carried in Stock for all Standard 








Ws ASK YOU FOR THE FIRST ORDER. 





SrREET RAILWAY MovTvTvTorRs. 


"a8 WE REFILL COMMUTATORS 


a by Morrell’s improved Hydraulic Process 
which produces absolutely perfect results. 


AAMATURE COILS CARRIED IN STOCK FOR ALL STANDARD STREET RAILWAY MOTORS: 
THE MILLER-KNOBLOCK CoO., 


SOUTH BEND, INDIANA. 


RATTAN. 

aS Se 

FEND 

SAND "BOXES. 
Re. 


REGIS 


i Motors ~ 
, 2 





YOU WILL THEN BE OUR CUSTOMER. 


GENERAL STREET 








INnNSsSUuUL ATING MATERIAL 





RAILWAY SUPPLIES. 


| Sterling Supply & Mfg. Co, New vor" 





THE BULLOCK GLGUTNIG MANUFACTURING GOMPARY, 


CINCINNATI, 


OHIO. 
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High-Grude Castings for Electrical Purposes. 
Four Cupolas Run Daily. Separate Mixtures in Each. 
Castings from Very Small to Very Large. 
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Also Manufacturers of the well known COMPO” Brake Shoes. 


THE SESSIONS FOUNDRY CoO. 
BRISTOL, CONN. 
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(Successors to THE DAVIS & EGAN MACHINE TOOL CO.) 


ENGINE LATHES. RADIAL DRILLS. 
PLANERS. 

SHAPERS. 

BORING MILLS. 
MILLING MACHINES. 


SCREW MACHINES, ETC. 
THE MOST COMPLETE LINE OF mAcHinE TOOLS IN THE UNITED STATES 


UPRIGHT DRILLS. 


TURRET LATHES. 
BOLT GUTTERS. 





Send for our 1898 Catalogu 
Works: CINCINNATI, OHIO, U. S. A. 
CHICAGO: NEW YORK: BOSTON : ST. LOUIS 
68 South Canal Street. | 107 Liberty Street. | 36 Federal Street. 720 North Second Street. 





AMERICAN TO WORKS C0. 


MONITOR LATHES. | 


AE* PUNCHES & SHEARS, Ete. | 


TROLLEY TIES sf POLES iesst ne 


J. C. McNAUGHTON CO., 303 Bourse Building, Philadelphia, Pa. 


FARADAY CARBON CO., 


ELECTRIC LIGHT CARBONS, 


JEANNETTE, PA. 








NEW VOR. 


PHILADELPHIA STORE: 
THE CARVIN MACHINE CO., 
51 No. 7th Street, Philadelphia, Pa. 
BERLIN STORE: 


THE CARVIN MACHINE CO., m. b. H. 
17 Burg Strasse, Berlin, C, Germany 


MANUFA RERS OF » DEALERS IN 


Metal ‘Working Machinery 






Large Stock of...... 


GEAR CUTTERS, GRINDERS, PRESSES, SHEARS, 
WIRE SPRING COILERS, BORING MILLS, ETC. 


COMPLETE PLANTS EQUIPPED. 
Send for Catalogue. 


LATHES, PLANERS, SHAPERS, DRILL PRESSES, 
MILLING AND SCREW MACHINES, TAPPERS, 
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— — 
‘ THE LARGEST SINGLE SHIPMENT OF FANS EVER MADE, SHIPPED FROM OUR 
WORKS APRIL 9, 1898, TO THE 


CHICAGO EDISON CO., 








CHICACO, ILL. 























NN, | 
7 SOLID CAR PARAGON FAN? 
FOR CHICAGO EDISON Cu. ChibAsy.! -t. 
a PP Wil | 1AMS SENERDS ACS 
et, 


CONSISTING OF 12’, 14’, 16° DESK AND WALL BRACKET 


PARAGON 
‘| FANS 


“EFFIGIENGY AND PRICE HAVE MADE THE PARAGON FAN THE 
MOST POPULAR ONE IN USE.” 


1898 CATALOGUE AND PRICES, YOURS FOR THE ASKINC. 


: J. P. WILLIAMS, 


ses, SELLING AGENT, 
EARS, 
on. 80-41 Cortlandt St., New York. 
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Peru Electric Mfg. Co. 


Batteries, Storage. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
Sipe & Sigler. 
Battery Material. 
Bunnell & Co., J. H. 
Bells. 
Hoitzer-Cabot Electric Co. 
Ostrander &:@o., W. R. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Boilers. 
Abendroth & Root Mfg. Co. 
Babcock & Wilcox Uo., The 
( Someroes ae Boiler Co. 
Stivling Co., The 
Books, Technical. 
Electrical Review Pub. Co. 
Bridges, Floors, Cranes (Iron) 
Berlin [ron Bridge Co. 


Brushes, Dynamo. 
Crown Woven Wire Brush Co. 
Goldmark & Wallace. 
K. & W. Co. 
Ohio Electric Specialty Mfg. Co. 


Buildings and Roofing (Iron). 

Berlin [ron Bridge Co. 
Cable Hangers. 

Standard Underground Cable Co 
Carbon Points. 

Faraday Carbon Co. 

National Carbon Co. 

Reisinger, Hugo. 

Schiff, Jordan & Co. 

Solar Carbon & Mfg. Co 
Cars. 

Stephenson Os., 
Castings. 

Sessions Foundry Co. 
Chemists. 

Massachusetts Chemical Co 
Circuit Breakers. 

Cutter Electrical & Mfg. Co 
Climbers. 

Barron & Co., Jas. S. 

Ktein & Son, Mathias. 

Oshkosh Logging Tool Co. 
Clocks. ie 

Prentiss Clock Improvement Co 


Coal Mining Machinery. 
General Electric Co. 
Commutator Bars and Repairing. 
Chicago Armature Co. 
Forest City Electric Works 
Homer & Co. 
Miller-Knoblock Co 


John. 


Dynamos and Sosors. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Crocker-Wheeler Elec. Co. 
Eddy Electric Mfg. Co. 
Fort Wayne Electric Corporation 
General Electric Co. 
Goldmark & Wallace. 
Rochester Electric Motor Co 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Walker Co 
Westinghouse Electric & Mfg. Co 
Electric Locomotives, 
General Electric Co. 
Electric Novelties. 
Kodrigues, M. RK 
Electrical Instruments, 
Central Electric Co. 
Cherry Electrical Works. 
General Electric Co. 
Keystone Electrical Instrument Co 
Electrical Show. 
Electrical Exhibition Co 
Electrical Supplies. 
Biboer-White Co 
Bunnell & Co., J. H 
Central Electric Co 
Electrical Appliance Co 
Holtzer-Cabot Electric Co 
Illinois E — tric Co. 
K. & W. 
Novelty K lec tric Co 
Partrick, Carter & Wilkins 
Peru Electric Mfg. Co 
Reading Electrical Mfg. Co 
Royce & Marean. 
Sterling, C. B., & Co. 
Western Electric Co 
Engineers and Contractors. 
Naugle, Holcomb & Co 
New England Engineering Co 
White & Co., J.G 
Wurdack, Wm 
Engineers, Consulting. 
Nagle & Ball. 
Engines. 
Armington & Sims Co 
Ball & Wood Co 
Ide & Sons. A. L 
Monarch Mfg 
Fans and Fan Motors. 
Central Electric Co 
Diehl Mfg. Co 
General Electric Co 
Hunter & Co., J.C 
Marietta Mfg. Co 
Williams, J. P. 


Fixtures, Gas and Electric 
McKenney & Waterbury 


Dixon Crucible Co., Jos. 


Ground Detectors. 
Woud & Comer, Ltd 


Hotels. 
Gerlach, The. 
Gilsey House 

House Goods. | 
Central Electric Co 
Ostrander & Co., W. R 
Pacific Electric Co. 
Partrick, Carter & Wilkins. 


Incandescent Lamps. 
(See “ Lamps.’’) 
Instruments (Pasting and Recording.) 
Bristol Co,, Th 
Cherry Electric Co 
General Electric Co 
Keystone Electrical Instrument Co. 
Westinghouse «#lectric & Mfg. Co. 
Insulators and Insulating Material. 
Central Electric Uo. 
Empire China Works. 
Imperial Porcelain Works. 
Locke, Fred M. 
Standard Paint Co 
Standard Underground Cable Co 
Sterling Supply & Mfg. Co. 
Lamps, Arc. 
Diehl Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co 
General Incandescent Arc Light Co. 
Walker Co 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 
Lamps, Desk, 
McLeod, Ward & Co 
Lamps," Incandescent. 
Buckeye Electric Co 
Columbia Incandescent Lamp Co 
Edison, Jr., Thos 
Ka lison Min. & Dee 
teneral Electric C 
K & W. Ce 
Lynn Incandescent Lamp Co. 
New York & Ohio Co 
Sawyer-Man Electric Co 
Westinghouse Electric & Mfg. Co 


Lamp Dept 





Launches, Electric. 
Electric Launch Co 
Lightning Arresters. 
General Electric Co 
McIntosh, James D 
Westinghouse Electric & Mfg. Co. 
Machine Tools, : 
Davis & Egan Machine Tool Co. 
Garvin Machine Co 


Burt Mfg. Co. 
Patent Solicitors. 
Duvall, Edw. 8 
Lyons & Bissing. 
Pattern Letters. 
Wells, Heber. 
Platinum, 
Baker & Co. 
Pole Climbers. 
Barron & Co., Jas, S. 
Klein & Son, Mathias. 
Oshkosh Logging Tool Co. 
Poles, Brackets, Pins, Ete. 
Central Electric C 
Locke, Fred M. 
McNaughton Co., J. C. 
Naugle, Holcomb & Co 
Porcelain Manufacturers. 
Empire China Works. 
Imperial Porcelain Works. 


Rail Bonds 
Forest City Electric Co. 
Railway Specialties (Electric). 
Central biectric Co. 
Electric Appliance Company. 
General Electric Co. 
Novelty Electric Co. 
Sterling Supply and Mfg. Co. 
Vulcan Foundry Co.. 
Walker Co. 
Western Electric Co. 
Westinghouse Elec. and Mfg. Co. 
Reflectors, 
Frink, I. P. 
Schools. 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
International Corresp. Schools. 


Second-Hand Apparatus. 
Chicago Edison Co. 

Steam Engine Stops. 
Monarch Mfg. Co. 

Steel Spring Wire. 
Hammacher, Schlemmer & Co 

Stokers. 
American Stoker Co 

Storage Batteries. 
Crofton Storage Battery Co 
Electric Storage Baitery Co. 
Sipe & Sigler. 

Switchboards. 
American Electric Telephone Co. 
Central Electric Co. 
General Electric Co. 
Hill Electric Co., W. 8. 
Western Electric Co. 


Western Telegraph Construction Co. 


The a Mfg. Co. 
Telepho 
ye my Bell Telephone Co. 
American Elec. Telephone Co. 
De Veau & Co. 
Kokomo Telephone & a Co. 
Lockwood L. D. T. & T. C 
Mianus Electric Co. 
New York Telephone Co. 
Pennsylvania Electric Co. 
Phoenix Telephone Co. 
St. Louis Electrical Supply Co. 
Standard Telephone & Electric Co. 
Stromberg-Carlson Telegraph Mfg. Co 
Viaduct Mfg. Co. 
Western Electric Co. 
Western Telephone Construction Co. 
Tools, 
Davis & Eagan Machine Tool Co. 
Transformers. 
Ft. Wayne Electric Corporation. 
Moloney Electric Co. 
New York & Ohio Co. 
Westinghouse Electric & Mfg. Co. 
Tubes. 
Akron Insulator and Marble Co. 
Turbine Governors. 
Lombard “4 ater-Wheel Gov. Co. 
Typewriter 
t ae “Sholes Co. 
Water-Wheels. 
American Impulse Wheel Co. 
Leffel & Co., Jas. 
Wires and Cables, 
American Electrical Works. 
Ansonia Electrical Co. 
Brixey, W. R. (Kerite). 
Central Electric Co. 
Crefeld Electrical Works 
Eastern Electric Cable Co. 
Electric Appliance Company 
General Electric Co. 
Hammacher, Schlemmer & Co 


India Rubber & Gutta Percha Insulating 


Co. 
Montauk Multiphase Cable Co. 
National Conduit and Cable Co. 
National India Rubber Co 
New York Insulated Wire Co 
Okonite Co.. The. 
Phillips Insulated Wire Co 
Roebling’s Sons Co., John A 
Safety Insulated Wire & Cable Co. 
Standard Underground Cable Co 
Woodwork (Electrical). 
Cabinet Mfg. Co 
Central Mfg. Co. 
X-Ray Apparatus. 
Kirmayer & Oelling 
Knott Apparatus Co., L. E 
Ritchie & Sons. 
Swett & Lewis Co. 








No. 
No. 
No. 
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yyy We are going 

SEE the market very shortly 

to dispose of old-style cells. 

been on the market. for the past 14 years and require no 
Chemicals for new battery may be adopted for old cells. 


to put a new cell on 
and want 
Our 


batteries have 


trumpeting 





No. | Motor, 5-inch fan, 3 blades, - list ‘price, complete, $2.00 
—— BS ee 5.50 
No. 4 8 * * 4  “ and guard,“ 9.00 
No. 5 , ae ._ = a 12.00 
\bove are battery fans—Voltage of our cells, 2. 
No. 9 Cell, 70-Ampere Hours Capacity. Cost of recharging 10 cents, list, - $1.50 
No. 10 “ 100 © ” _ = 2.50 
No. 12 “ 350 2 = ci 60 ‘* «6 «610.00 
Battery Powder, list, 25 cents per Ib. Zinc Amalgam, list, $1.50 per Ib. 
sOo% Discount to all alike 2¢ extra by dozen lots. 


21¢-inch iron box bells, in quantities, 15 cents each. 


THE S.& B. ELECTRIC COMPANY, 
Manufacturers of Electrical Supplies, 


74-78 Fulton Street, New York, NW. Y. 


caT’s FREE. 


WANTED 





YT SUPERINTENDENT for incandescent 
Address, *‘Incandescent,” care ELECTRICAL 
York, stating experience, salary and 


A COMPETEN 
lamp works 

tEVIEW, New 
ce tel 


ELECTRICAL REVIEW 
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THE ANSONIA ELECTRICAL CO., 


ANSONIA, CONN ., 


MANUFACTURERS OF 


SHIELD BRAND MOISTURE-PROOF FEEDER AND LINE WIRES, 
TELEPNONE GABLES, 


Magnet, Office, Damp-Proof Office and Annunciator Wires, 
HERCULES TROLLEY WIRE, 
Bells, Batteries, Annunciators and all House Goods Supplies. 





ELECTRIC PASSENGER BOATS 


TRAFFIC PROMOTERS. 


A paying investment at street 

railway parks and pleasure re- 

| sorts Stimulating pleasure 
riding. 


Various Designs and Sizes. 


Send for Special 
Catalogue 


“it ELECTRIC 
LAUNCH 60, 


Morris Heights, 
NEW YORK CITY. 











STEEL 





OUR MUSIC WIRE, 
STRENGTH AND ABSOLUTE 


SPRING IS EXCELLENT FOR SPRINGBS........ 
NAMMAGHER, SGNHLEMMER @& GO., 
WI a Fo Correspondence Importers, 
Solicited. 209 BOWERY, NEW YORK. 


HIGH TENSILE 
UNIFORMITY, 


HAVING 
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Hart Special Switches. 


Hart Dimmer Switch. 


USED WHEN A DIM LIGHT IS REQUIRED AT TIMES. 
SEE CATALOGUE, PAGE 11. 


Hart No. 9 Switeh. 


SEE CATALOGUE, PAGE 11. 


Hart Electrolier Switch. 


SEE CATALOGUE, PAGE 8. 


Hart 4-way or Commutator 
SWitch. 


These Switches are used in all up-to-date installations. 
See our illustrated catalogue for full particulars. 


THE HART & HEGEMAN MFG. CO. 
HARTFORD, CONN. 


SEE CATALOGUE, PAGE 7 
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BEST and 
CHEAPEST 
JUNCTION 
BOX 


on the 


MARKET... 


=> => 
Write for Prices. 


=> 





PASS & SEYMOUR, S*#ACuSE,N, 


F. M. HAWKINS, Agent, 23 Dey Street, Havemeyer Building, New York. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES 








PARIS, 1867, WORLD’S FAIR, CHICAGO, 1893. PHILADELPHIA, 1876, 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


California Electrical Works, SAN FRANCISCO. Wallace Electric Co., CHICAGY, 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWAY, NEW YORK. M. Du Perow, WASHINGTON. 








Buffalo Engine Works, BUFFALO, N.y 
———— 





Tue Axron Insutator ano Mansi Company 
WEATHERPROOF WIRE, ge 
> as mama Electrical Wiring Tubes, 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE co., Chicago. 
PETTINGELL-ANDREWS co., Boston. HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDs, 


ELECTRICAL ENGINEERING CO., Minneapolis. AKRON, OHIO. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. WESTERN OFFICE: 
THE BRADFORD BELTING CO., Cincinnati. McGILL & POMEROY, WRITE FOR PRICE, 


Monadnock Buliding, Chicago. 








Phillips Insulated Wire Co., | Switchboard, Potentia 
Office and Factory, PAWTUCEET, R. I. 3 
i KEYSTOR and Current Indicators, 


P »® B INSULATING COMPOUNDS 








These instruments are designed to meet the clay 





of trade requiring 
ARE THE STANDARD. 
\ Accurate and Durable Instrument 
AND AND AT LOW PRICES. 
Moving parts are mounted in jeweled bearings 
ELECTRICAL COMPOUNDS. INSULATING TAPE. The cases are dust proof, finished in oxidized copper 
and well lacquered. Not affected by external mag 
netism or changes of temperature 
We manufacture every variety 0 
Station Instrument. 
ARMATURE AND FIELD RUBEROID MOTOR CLOTH. 


COIL VARNISH. 


Manufactured by THE STANDARD PAINT COMPANY, 


Chicago Office, 189 Fifth Ave. 81-83 JOHN STREET, N.Y. — Write for Particulars. 


SEND FOR OUR PRICES. 








Keystone Potential Indicator. 


Keystone Electrical Instrument Co., 


Ninth St, and Montgomery Ave., Philadelphia. New York: 15 Cortlandt St. Chicago: 414 Ashland Block 








ALL KINDS. COMMUTATOR SEGMENTS ASSEMBLED READY FOR USE. ARMATURES REWOUND. 


cen ll “NEW, REFILLED, REPAIRED. Write for Prices. F. E. HOMER & CO., CLEVELAND, OHIO. 














me) y | lea OF-Vais1@)\ low 


Made in NUERNBERC and VIENNA. 


Are absolutely of the riguest Grade, and cannot be equalled. See that every 


Carbon b 
ei Special Carbons for Long-Burning Arc Lamps. 
TRADE MARK we od Carbons for Direct and Alternating Current Lamps, 
= Search Lights, ete. WRITE FOR PRICES, 


SCHIFF, JORDAN «x COeg 


232-234 GREENWICH STREET, - - NES Vw ie. 





L. E. FRORUP, General Sales Agent. TELEPHONE, 4803 CORTLANDT. RALPH STRASCHNOW, Gen’! Manager. 
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